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Introduction 


This book is designed for you. Us main purpose is in get tu- 
«eth*rr in one place a wide Variety of usefitf and interesting 
information involving calculators, Lhe world around you. and 
mathematics, It's designed robe a working tod that, when 
used with your calculator, becomes a system for problem solv¬ 
ing as well as a key to discovery. We hope you 11 have fun 
reading and exploring with il. 

7Vir Slaty afMathematics 

It is said that mat hematics began long agi i in Early Egypt. The 
NSe River would flmid on occasion and wash away all landmarks 
and monuments. People needed a way to know where their land 
was after these floods, so methods i>f earth measurement (later 
to be called < leomelry) were invented. The Creeks, always 
thinking, picked up those techniques, developed them further, 
and added new ideas such as Algebra and Trigonometry. Math was 
off and running. It was used in oceanic exploration. It was 
interesting. It was fun. Mathematics was used to help learn 
about the ways in which the world worked, what il looked like, 
and how much things cost. Calculus, statistics, and income- 
taxes were invented, 

The Story of Caituhitont 

As mathematics began to grow, people started to notice that 
there were some parts of it that were not nearly as much fun as 
others. Downright tedious, in fact. Getting answers not only 
involved looking carefully at nature and people and analyzing 
them (hm parti, hut also often involved adding, subtracting, 
multiplying and dividing very cumbersome numbers (not so much 
fun part), People began looking for tools to help them handle 
the arithmetic part of mathematics more easily. 

First, stones were used for counting things and keeping track, 

Thun these were placed on a lined table or strung on a frame 
to form the abacus (a device still widely used in many parts 
of the world ). Calculating tools then evolved - somewhat slow¬ 
ly-and a series of mechanical devices developed starting in 




Ihe 1I34.Ml"s with ideas from men, such as John Napier. Hk: first 
real calculating machine was invented by a Frenchman named 
Blaise Pascal for handling mtxietary Transactions. El was a 
complex entanglement of gears, wheels and windows. Next came 
even more complex whirling and whizzing mechanical units, with 
buttons, wheels and hand cranks. Bigger machines using relays 
and punched cards came about as declriiity was applied to math¬ 
ematics in helping Lake tile llMJO US Census. 

Computers were horn and began Lo grow. ShdeiuJcs (easy In use 
and much more accessible ttiiip computers i were invented to help 
take some of the tedium out of long calculations. 

77ir Elcttrtmtr llumtbdd Calculator 

Then, a few years ago, people working in electronics began making 
some breakthroughs that re sul led in the inexpensive, accurate 
and reliable handheld calculator. Calailapn-Mithbecame 
available to everyone. Now, throughout the world, people are 
finding these little devices to be powerful allies as they 
handle numbers and math m their everyday lives. 

Math is all around us and is part of many daily activities. 

Your calculator allows you to handle many of these problems 
quickly and accurately - without having to liassle with lengthy. 


tfdkUS computations. This book has been designed to show 
you how What we've fried to do is put together an accessible 
^nd compart package of the principles you need to take 
yotir problems and easily work them with keyboard solutions. 
This book was designed tn work together with your calculator - 
to open up all its secrets and lei you have more complete 
access to its power, Use them together! Both of them have 
bet-u designed for you, 

lixperiment! Find how many heartbeats in a lilelime. How many 
Saturday nights are there until you're 85? What's the best buy? 
What's your correct change? 

The first step is to really get acquainted with your calculator- 
tii put it through its paces and see all aspects of how it oper¬ 
ates. Chapter I of this book is a quirk “lour" of the features and 
keys on most calculators, atony with a brief look at why each 
key rir feature is there, as well as lir.ro each can be useful. 

This "tour" is important - it will familiarize you with the 

scope and power of ... machine. The subsequent chapters are 

packed with approaches to common mat hema lucid problems iri a 
variety of fields nnd the details youII need in putt ing 
lugeEher quick, accurate solutions on your calculator Along 
the way you II find some bits of history nr challenging ideas 
dial may take you beyond s specific pn±btem Into further 
explocptiuns with numbers. 

Remember, r. mj. that iiFlhough your calculator is packed with 
the latest mslale of the art solid state technology, if 
needs Jove nnd respect, ;is well as occasional use as a toy 
Dfm l be afraid to play with it - it's rugged and durable 
enough n i be used anywhere. You may find yourself exploring 
patterns and relationships which can lead you to a 
whole new appreciation of the bcauLiful side of numbers and 
mathematics. 



Note: The key s and features described in this section and used 
throughout this book are common to many calculators made by 
several manufacttirers- 

For simplicity, the key symbols used are taken from the I [-30 
calculator. They may be slightly different from the keys on your 
calculator - y<iur owners manual should clarify which keys 
perform each function. 

The keystroke sequences shown assume your calculator has at 
least one memory, two levels of parentheses and scientific 
notation. 

Answers may vary slightly in the final decimal place since each 
calculator has its own technique for round in g the answer. 

When w doubt about what your calculator does, check your 
owner's manual. 












BASIC KEYS 

Introduction 


I (iday’s handheld calculators are rugged and inexpensive 
enough to he » natural and go anywhere "tunT* for help- 
lag tn handle the tide of your life that involves numbers 
and mathematics. Vour calculator run help in exploring 
and learning about mathematics itself, as well as in 
solving a variety of number problems from everyday living, 
Thev are a nutuivl part of living today-a technofojjical 
answer to the real need we all have fur quirk, accurate 
calculations Any calculator, however, is ‘'no more func¬ 
tional than the knowledge of the person vdio operates it". 

As with any convenience or tool, whether it's a pen, wrench, 
car. radio or whatever, it's important 1o get the "feel" 
of it. Check out all of its features - get familiar with 
what it will (and will not) do for you. 

To better help you get acquainted, this dwpter is a quick 
tour of the essential features and keys uf most calcula¬ 
tors. Some information is included on why each key is im¬ 
portant. as well as li««'each works. After completing this 
tour, you'll lx* better able to use your calculator fourt- 
IfK’k the world of mathematics - whether tallying your gro¬ 
cery bill or exploring the behavior of some new function 
or concept you haven't seen before. Above all have fun 
with your calculator! We hope "Understanding Calculator 
Math" will provide some new ways for you to look at 
an important side of your life, 







BASIC KEYS 

Battery Installation/ 
Considerations 


If your calculator is of the TI-30 type, it operates on a standard 
9-volt (non-rechaigesMe) battery. For best results it s recom¬ 
mended that you use an ALKA1JNE batter> r in your calculator 
If you use a non-alkaline battery, it's important tn remove it 
before storing your calculator or at the liist signs of discharge. 
(If you don’t ■ there’s danger of damage to the uml from battery 
leakage .) It's time for a new battery at ihejint signs of erratic 
display or calculating behavior, and replacing the battery' right 
away is always the best practice. 

To install a battery in a TI-3A. just insert a small coin into the 
skit on the back of tin:* calculator case, and pry up the cover 
gently, lie careful not to tug on the battery wires when handling 
the snap connectors on the battery'. When your new battery's 
connected, slide the ridged edge of the cover into the case and 
snap down the edge with die little latch. That’s all there is to it’ 

Check vour owner's manual tor Instructions on replacing 
batteries arid recharging your calculator. 
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I I Key— 

Turn It On/Clearing 




Thv ON key on the calculator keyboard (or ON/OFF switch) 
turns the calculator or (power "on" is indicated by lighted digits 
in the display). Just turning most calculators on from the “off" 
condition dears everyt hing inside to zero, and a 0. should appear 
in Lilt* display. 

Madiines vary as to the keys used for clearing (hem. (Clearing 
is basically the process of sweeping any previous calculations 
tnum your machine in preparation for new ones.) With TI-30 
type calculators the awd key is also used as a dear key, Others 
may have different arrangements - check your owner's manual. 

• ONE push nf the CLEAR key cUiirs the last Hitmhtryou 
entered into the ealadatar. as long as the number wasn't followed 
by a function or operation key. (So if you hit a 5 instead of a 6 bi 
the middle of a problem, just hit S® once, and try again.) 

• If the CLEAR key is pushed right after an operation or function 
key (inducting the [j5J key), the display, constant and ail 
operations are cleared. 

•7W)pMsfMj of the CLEAR kty dears the entire ralndtitur, 
escepi for wliat's in memory. (The memory is a storage place 
for numbers you need to use over and: over - well say more 
about, it later oh,) 

•Check your owner's manual for the differences between a 
dear key and a CLEAR ENTR For CLEAR MSPiAYVvy. 
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BASIC KEYS 

The Display 


To check out your calculator 3 display, ium it on and then push 
the *_ key until the display is filled with 8 P s. (In Tl-30 
there should be 8* of them, and cheek to be sure lliaS all of the 
parts of all your 8 r s are lit up,) You can enter up to eight* digits 
into the calculator at any one time; digit keys pressed after the 
8th* key are ignored. (Internally, however, a calculator may 
work with more digits than shown in the display see "Data 
Entry" section.} 


Now press the CLEAR key twice and pi es?, the decimal point 
key Ll] and the change sign key . The change sign key 
changes the sign of any displayed number, and allows you to 
enternegater numbers- thosenumbers fcss Hum irm that we all 
have to deal with from time to time (such as money owed, etc J, 


Your calculator's display really has a powerful bundle of 
technology behind it. If your display is made up of small, blight 
red digits, each segment is a little diode made of Gallium arsenide 
(GaAsJ. a substance which emits light when, electric current is 
passed through it under just the right conditions. If your display 
is bright green, your digits are of the vacuum jfuorwcmt fVF) 
variety, where a gas discharge provides the light for the display 
segments. If your display is made up of darker digits on ei silver 
or siver/green background it's of the liquid crystal variety. 
Liquid Crystal Displays (LCD's) use an electro-chemical action 
to change the physical appearance of the display digits, and use 
very Utile electric power. 

Each number you see in your display isn't lit up or activated all 
at once either. All the display segments are turned on and off 
very rapidly ("strobed"I by the electronic "brain" of your 
calculator, so Cast dial your eye puts Ihe segments together into 
numbers. (Shake your calculator slightly whale watching the 
display, and youl! begin to catch the display m the act.) Once the 
number is lit up P specially designed lens systems and colored 
windows are often used to get the light to you as a clean, easy 
to read display. 

•these vary from calculator to calculator, so check your owner's 
manual fur specifics. 




MSICK EYS 

M] — Key and 
POWER SAVER!! 



The OFF key or ON/OFF switch just turns off the calculator, 
plain and simple. Turning the calculator off and on will dear most 
calculators completely - including the memory, 

TJ'3(i type .calculators have an added bonus feature—auto¬ 
matic shutoff power saving circuitry-. If you leave the 
calculator on without activating any keys, the calcula¬ 
tor takes these steps to save power: 

1 1 After typically 25 to 3ti seconds the display (which 
consumes the most power.! shuts down to a single traveling 
decimal point which moves across the display from left to 
right. As soon as any key is depressed the display comes 
"hack to life", f A good way to reactivate Lhe display is 
to press the key twice. Tills makes sure that any 
calculations in progress or data in the machine are all 
unaffected) 

2) If the calculator continues in Lhe traveling decimal 
mode uninterrupted for T to 11 minutes, it quietly shuts 
itself off! 

Working together these two features can save up to 50% on 
battery' life. The common problem of inadvertently leaving your 
calculator on when not in use is solved! Tq see if your calculator 
lias a power saving feature, refer to your owner's manual. 
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□lI-IXIQ(±/3- 

Data Entry Keys 


Most of today's calculators provide a full floating decimal 
point, and numbers are entered into the machine with 
the data entry key si [ flj - L *J HZ] lit! As you 
press number keys, the decimal point re mams to the 
right of your entry until Lhr decimal point key . E! 
is pressed. The fractional part of the number is then 
keyed in and the decimal point floats to the left with 
it. To change the sign of a number in the display just push 
the change sign key once i dressing 5E3 again changes 
the sign back again}. 


ACir RACY: 

With most calculators you ran directly enter numbers up to 
it digits in length. Your calculator may hold ami work internally 
with more digits* - for extra accuracy. In these eases, you can 
enter numbers with more digits than appear in the display as the* 
sum of two numbers, as shown below. fAs an example, results 
of calculations are computed t« eleven digits in the TI-30. and 
then rounded off to H digits in the display.!, 

J Kxumptc: To enter the maximum number of digits, for msiance, 
an eleven digit number - > l 8413.23106. 

Press Display/Comments 

418413 ' ? 118413. The whole part of 

I he number. 

.vinufi SJ 418413.23 

* these numbers vary from calculator Lu calculator, so check 
your owner's manual for specifics 
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[+11- 

ED® 


and | =; 

— The Basics 



If you 're [(Hiking si buying 3 new car. there are certain basic 
things you must have before you start checking ou! the extra 
options. Calculators have "basics", ton - the four haste 
operations. 

When you press the ' *1 key, all pending operations titan** 
tvaiiing to happen mside the cak-ulaturi are completed, you 
get your result, and the calculati ir is cleared - ready in 
start on the next problem. Here arc a couple of quirk 
examples: 

CU [ 

Ynu start with StSftin your chocking account, and write 
1 hecks for .Sin 1H5.Z5, JS] n, and Then make a $50 deposit: 
what's your bakuicr? 


Press 

[SCI C3 til GEr 45, as 
- 15 [+7 , r mL=J 


Display./Com moot* 


129,75 Your balance. 


1 * i.-r.! : If pencils cost S6.+8 per gross, how much 

will 4“ of them cost? (A ■'gross'* of anything is 144 
of them. I 


Press 

6,4* G0 144 iSJ 
47 [=} 


Display/Comments 

S6. IX Ej 144 is how much 
1 pencil costs 

2.115 Cost ui 47 pencils 
1 You'd probably pay S2.1 2 ,) 
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BASIC KEYS 

AOS —The Algebraic 
Operating System 


Mathematics is a science which is persnickety about some 
things. Ore of them is that it never permits two different 
answers lu the same series of computations Because of this 
requirement — one solution for any computation mathematicians 
have established a, set of accepted land universal) rules when 
mixed Operations are in one calculation. For example, 
the problem: 

3 + ll> - 2 x 14 * 7 = ? 
has only one right answer! (Know what if is? It’s 9.) 

You ran key the above problem directly, left to right, into your 
TI-30 type calculator with AOS entry method and you’ll get the 
correct answer. Nat ail etilritlaiars k>UJ do lhis r A calculator with 
AOS (Algebraic Operating System) entry method, receives all 
the numbers and operations in the problem, automatically sorts 
them out for you. and applies them all according to the correct 
rules of mathematics - letting you see Intermediate steps along 
the way, A calculator with AOS entry method automatically 
performs operations in the following order: 

1) Single Variable Functions (the keys !•". co ^ I 11 *"' HO) 

pgl rail f ft | i v*. S] and !M working with them) act on the 
displayed number immediately. (All these keys are discussed 
for you later in this chapter). Then: 

2) Exponentiation Cffl , and roots. Vy ( S§3 Z"1 ). are 
performed as soon as single variable functions are completed 
(More on these functions later.) 

3) Multiplications and divisions are completed next, then 

4 ) Additions and subtractions are completed. 

Finally, the equals key completes all operations. 


vs 



In elementary school you may have heard the memory aid “My 
f i-ea) Aunt Sally (MDA5) applied to help von rcfntmher the Iasi 
part of this hierarchy (multiplications find divisions first - 
in order left to right then additions arid subtractions 
in the same way). In a calculator equipped with AOS entry 
method - all of this is remembered for you. If your calculator 
does not have AOS entry method, you must apply the MDAS 
rule yourself. 

There are cases in problem solving when yon want to specify 
the order in which an expression is evaluated, or the way 
in which numbers and operations are grouped. In these 
cases you'd use the parentheses keys: 1 □□ . which are 

discussed in the next section. Parentheses always demand a 
special first level of attention in mathematics, and they 
are treated that way by your calculator. (Parentheses say 
"Do Me First 1 .) 




basic k i:ys 

( 11 ) I —The 
Parentheses Keys 


[|| li variety nf problems, you may need to spetiiv the rwl 
cirdtft in which expressions are evaluated, or die way in which 
numbers are grouped as a problem is solved The parentheses 
kevs all re you to do this. Ienthuses jjive you a way to 
"duster" numbeis and openihons. By puttinyc a -icirwrs nf nuui 
In-is and operations in parenthe.su > you tell the calruhlnr; 
‘Evaluate this little problem Hrst down to a single number 
result, then use ibis result for the rest ot the calculation " 

You skidd make use of parentheses whenever you need the 
calculator to make an ‘intermethate" calculation, or If you have 
any doubts m your mind about how the calculator Is nuipRto 
reduce an expresskm. 


Note that different calculators have different limits as to 
the number of parentheses that cart be opened at any one time, 
and how many "[veivdine" opera!ions that can be handled In a 
talcul.it or of the TJ-30 type, you can open up to 15 sets ot 
parentheses at any one lime, with up to I operations pend¬ 
ing. Exceeding these limits results in an Error induration. 

(In this book, we will assume your calculation has two levels 
of parentheses-) 
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Xnlit e Iht folk win important point when usim; paren¬ 
theses. < ifim voii'II see mu equation nr expression with 
parentheses indicating an impiwd muttiphratum: 

"J ■ 11 *.’i • 2) - IS. Y*mrf«knfatnr wifi oatperhmu 
tntplwl multipliratititm. Vent have to key in the 
operation between parenthesesr 

no 2 eh 3 i sj m 3 m % m m is* 


f lefi’s an example tm (he use of pareruheBeF: 


Evaluate: 


W : 41 + -19) 

[3 t 1(1 4- 7i >: 2 


Suhtim; Here it’s important thai the calculator evalu 
ates the entire numerator, and then divides by the entire 
rh- nominator. In problems of this type, you can be sure of 
this by placing an extra set of parentheses around the mi 
moral nr and denominator as you key in the problem. 


Pfe * 3 Display/Comments 

U "C H CS 4 ms 32 . (8 * 41 displa vert 

m9SI19®[DQ]!i] -IS*. This is the value of 

the entire munnator 

m ro in a 7 b 3 m 1^714 Thtsiso+ 

ID + 7) 

^ 2 QJ H.8571429 This is the 

denominator. 

15,693548 The final 
result. The t=] key 
completes rhe division 
iind the entire problem. 


- V#J!r -' J 114 -" order of the denominator was changed to follow Che 
MIMS ide of algebraic hierarchy. 


Ill 




3AS1C KKYS 

HeTI - 


Scientific Notation 

Very often, particularly in problems that relate lit sri 
etiL-e or engineering, you find yourself needing to handle 
an astronomically huge or really small number. Such num¬ 
bers arc easily handled [by you and your calculator) 
using wmilitu notation, A number in scientific nota¬ 
tion is expressed as a base number (or "mantissa") times 
ten raised to some power (or "exponent"). 

Mantissa x 10“** 

i Raising a number to a power or exponent just, means to 
multiply it by itself the number of times the power tndi- 
cateiit UP - It) x 10 ■* Id.) Tu enter a number in scien¬ 
tific notation: 

• Enter the mantissa (then press [*fr if it’s negative i 

• Press lifl (EE stands fur'‘Enter Exponent") 

• Enter the power of ten (then press l*£ if its 
negative.) 

A number such as -3.6089 > I0 te will look like this in 
the calculator display: 



mantissa exponent 


3.6 0 B 8 3 e 


V «-l— 

1 integer decimal 
minus sign 


In scientific notation the power of few tells you where 
the decimal pi o nt would have t< i be if you were >ing to 
write the number out longhand 

A positive exponent teds you how many places the deci¬ 
mal point should be shifted to the right. 
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Example: 2,9979 x l(r equals 
299,790,000. 

Muve decimal H places right, add zeros as needed. 

A negative exponent tells you how many places the deci 
mal point should he shifted left. 

Example: 1.6021 x Hr'“equals 

juHlflOOOWl0fK>rKitM)iHi |f iQ21 

Move decimal 19 places left, add zeros as needed. 

It’s easy to see why most folks prefer in handle very large 
and small numbers in Scientific Notation! 

A few points on your calculator and scientific- notation: 

• No matter how you enter a mantissa the calculator will usually 
convert it to standard scientific form, with one digit to the left of 
the decimal point, when ary function or operation key is pressed. 

• Numbers in scientific notation can be mixed with num¬ 
bers m standard form in any calculation. 

Example: How many 0.5 meter footsteps are there front here 
to the moon? (Moon-Earth distance is approximately 
3,8 x 10“ meters) 

Press 

&« -Hil 8 LzS 

-5 £3 



Display/Comments 
7.0 00 

700 million footsteps! 


1 13 





BASIC KEYS 

H3 and the 
Exponential Shift 


Some calculatorshave an Rm key that allows you to shift the 
petition of the decimal point when in scientific notation. Once 
yooVe entered a number in scientific notation, and pressed L =J 
«r some other operation key. each push of the -i« key 
decreases the exponent by 1. and moves the decimal point one 
place to the right (This doesn't change the value of the number 
-just the way it looks. I In this way, you can explore how the 
position of the decimal point is related to the value of the 
exponent. 


U you press » £E + . just the reverse happens The ex 

ponent w ies up by one. and the decimal nun o one place to the 
left, (The inverse key . when present, works with several 
keys on your calculator, and will be discussed Infer on in 
this chapter.) 

As an example, you might try expiating with the following 
numbers; 

The speed i>f light isittTmSlI • H'“ m/set. 

[low many million meters per second is that? 


Press 

2.9979250 ESI 8 ® 

m 


m m 
M] m 
;mi sh 

\m GO 


DispEay^Comments 

2,9970 90 

29-970 1)7 

299.79 06 

Since one million is 1 ■ 

l tY\ the speed ^flight is 

over 299 million meters per 

second. 

Try moving things the 
other way with the [Ml 
m\ sequence 

29.970 07 

2-9979 OH 
.29979 09 
,02907 10 


With tile tt+j and 'm keys, ysm ran put Ehe dedmal just 
about anywhere you'd want in m the mantissa. The exponent 
auEmiialtoiilly f bungee tsifeep the value of Ok 1 displayed num¬ 
ber the 
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\v*] — Inverse Function 
or “Reciprocal” Key 

The (£3 key just takes the number in the display and dhri&ft 
it mtn 1, (By the way— the letter V, used in emulator keys 
just means 'any number that may be in the display.") The -V*j 
key ran be used at any tinve: it acts immediately on whatever 
numbt.*i is in the display, and doesn't affect usher calculations 
m progress. 

Now - why have a whole key just for v* ? Weil, this 
operation is useful and important in 3 variety of problem 
solving situations: 

Example: 

You’re trying to fill a swimming pool and warn to speed up 
the process* You turn on a mam fill Cancel that would fill 
(lie poof by itself in HJ hours, set up a garden hose that 
wr *uld do it m 28 hours, and a fire hose that would take 6 
hi nil's on its own How long does ii take with all three 
working? 

Srrfitlitm: 

1_ 3 JL + Jlx A 

Time Total T, T : T, 

where I,, T.-, and ! ; are the times for the faucet, garden 
hose aiid fire hose, respectively. 

P ,ess Display/ Comments 

III L**J £+] 2H Ly*i E 

n IS] :=] [SI 3^07086« hours or about 3 

hours, I,H minutes. 

Not<‘ that the V* key "inverts"" or flips over fractions; 
and this process can be useful in evaluating expressions 
you'll find in many situations—especially in basic science 
(see Physics section), 








BASIC KEYS 

[sro] [rcl] [sum] gxc] - 

The Memory Keys 


The memory iti your calculator is a special place in ihe 
machine to store numbers you may need to use in calculations 
later on. It's sort of a "calculator within a calculator' 1 
since you can stow numbers, or add to what's in memory. 
Without affecting any other calculations you may have in 
progress. The CLEAR key will not dear out what's in memory. 

i m - The ‘Store" key just “stores" the displayed number 
in the memory, without removing it from the display, (Any 
number previously stored in memory is cleared out first l 


By pressing 

.aai _ (Recall key) any time after a number is stored 
in memory, the number reappears on the display and can he 
used in operations and calculations. Tile number remains in the 
memory after you press the i® key. and can he recalled as 
many times as you need it any time after that. The number will 
remain in memory until you alter it with one bf the memory 
keys, or until you turn the calculator off. (Turning the calculator 

DkfJ and kw«i completely dears everything!) 


Here's a quick example nn the use of memory: 
a = | (44 - 16) 

h = 144 y», and yuo need to find b: 


Press 

3 +H 8 m ro 14 L=2 It) lit ] 

esi m 

U4 m r* i aim »&; LX] £=} 


Display/Comments 

10.5 The value fur a. 
store it. 

49.5 The value of b- 











Another way of looking at memory is to consider that '*& 
is h key that has a number value you can decide. If yi>u 
need some weird number a lid uf times in different calcula¬ 
tions. just key it into your calculator and press [sfo] . 

Every time you need it Liter on press [*«. . and there it is I 

:su H ljr L“* - Key allows you to algebraically add whatever'* 
in the display directly to what's in the memory, (On most 
calculators tills cloesn’i affect any calculation in progress — 
check your owner's manual. > Jhis key comes in handy when 
you want to keep a running total on something (aay your grocery 
bill!, while keeping the rest of the calculator clear for other 
things {such as calculating best unit prices or discounts*. 

" Exchange "Key. This key' ’swaps'' what's stored in 
memory with what's in the display, i The display value gets 
stored, while the stored number is recalled ,) On most 
calculators this key doesn't affect any calculation in progress, 
and can come in handy in a variety of problem situations. Not 
all calculators have an Exchange key, 

tlf your calculator lias multiple memories, your owner's manual 
will describe how to use them.) 
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BASIC KEYS 

1 x*\ I /r | — Square 
and Square Root Keys 


The square key, L>i , just lakes the number in the dis¬ 
play and multiplies ii by itself. 


This process s*iuurw& is a very handy or«r in 3 whole 
variety of situations in n^hemalKsand problems fopm 
e veryday life - so your calculator has a whote key jus^ 

for it. 


One place riquarinq is handy is Lri l akulatmg ami*. For 
example,, if you have a square held that is 5 kilometers or 
a side. its area is 5 squared (”r) or 25 square kilometers. 


IT 


5 km 


- p km 












(5 

•km] 

- = j 

'ok n 

rr 












This lllustrain m ala? su^esls the ungin rd the term 
"square root" (\ xi. Let's say you have a $tpnirr field 
that covers 2,5 square kilometers (25 km J ) area and need 
to know how inniii it is on a side. Looking a! the figure, 
you ran see that the answer is 5 km. Well, the sipmrr 
rihrt of 25 equals 5. You might say that the 5 km sides 
i if the field give rise to sis 25 km J area, in much the 
same way a H root" gives rise to a plant. Notice that the 
11 \ ” s y mbul me a ns sqi lare n v ft B so y t iu writ e t he phrase 

"the square root of 25 is 5" simply: V 25 5. 



























The square root key . n . lakes the square root of the number 
in the display'. Tile square root of any number fsay s) is another 
number {V x) tlial when multiplied by itself gives yum back the 
original number, (Got that?) 


F.xamph • Evaluate 
Cl • 8J 


V2 


+ * * :i v 


Press Display /Com men ts 

3J£2J rs 6 [S]EJ1 

m m ;i ck] «tnts ? r^i rn 

CM] 74 f tia(i5tw 

111 expressions like those above, again rot ice that the 
□2! and !«J functions do not in t to complete a calcu¬ 
lation thal is mil complete (such as ii * H. IS 1ml <wly acr 
on Ihe number in ilu- display. An “Error" induralmn will 
result if 1 he 1 f* key is pressed with n negative number in 
the display. Square roots of negative numbers are called 
"imaginary'' numbers, and yewr calculatin' is mu equipped 
to handle these (see “Error 1 Indications sect hud. 
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BASIC KEYS 

and 


wv] [73- 


Powers and Roots 


A power (or “exponent") is a number that's wniten above and 
to the nghi of another number (tilled the base). 



power or exponent 


y‘- just means; 

Take tlu? number y. and multiply it by itself x times - and: 
that’s just what the r*. key does for you! This process 
is quite often required m problem solving andean be a 
tedious process prone to aJJ sorts of errors. With the V 
key helping you, however, much of the hassle is eliminated. 


To use the /■ key just: 

• Knter the base <yJ 

• 1’ress IT* 

• Enter the power (x) 

• Press L= I 


Example: You have a cubic bin t hat ’s exactly 3-21413 meters 
on a side, What’s its volume in nT? 

Solution' 



3.21-113 


'Hit- volume of the bln 
is 3,21413'. 


Press Display ^Comments 

3,21413 T 3 7=1 33,203993 cubic meters 

important Nutt: On some calculators the ngtit-mo&t digit 
Hashes during the short time the calculator is "grinding out" the 
result; un other calculators, the display goes blank. Be sure Lhe 
calculator has cWHptetety fimshed an iiptrutiuii before pressing 
the next key! 















1 Jsing the key sequence US] J2EJ gives you the “xth root of 
y”. which is often written as ^C >■. 'ITe xth root of a num¬ 
ber y, is another number (Sy), (hat when multiplied by itseif 
x times, wives you hack y. (Gotthat one?) Mathematically 
you would write: 

f^7P = y, 

[“his process of taking roots also crops up quite often in 
various applications uf mathematics, and it's a downright 
"hoar'’ of a task in many situations! With a calculator it’s easy 
and accurate. To compute the xth root of y: 

• Enter the base <y) 

* Press (H ja ' 

* Enter the root (x> 

• Press f=1 

Example ; Compute 

1 'y'Tieo 

f Tins would be tough, without your calculator) 

Press Oistplay/Commenlt 

l«0 jSS 23 3.12 {=] 10,3.12744 

Jf your calculator does not have an my key, here is the 
procedure for taking the tyyi 

Press Display/Common ts 

14fl0 r*' 3.12 [Ml- ~=j 10.332744 

Additional important notes on f>\ and :«wi |J* : 

These two functions arc the only special functions that do 
not act on the displayed value immediately. The second 
number (x value) must be entered in each case, before the 
function can he completed. The G=] key completes the 
calculation. (Clusing a parenthesis that contains either of these 
functions will complete the operation also.) 

On most calculators there is a restriction on these functions - 
1 he variable y should ml be negative (this has to do with the way 
the calculator goes about computing the functions), It you try 
either of these with a negative number—youII gel an "Error" 
indication. (Trying to calculate a "zeroth 1 ’ root also gives you 
an error!) 





3 ASIC KEYS 

! jD — Calculations 
with a Constant 


Here’s a real labor-saving feature one that Can increase 
accuracy and reduce tedium when uiu’ve uni Ui ck>a whnjr 
bad of repetitive calculations. 3 f ynur calcula tor ha s a k 
constant key you can store n number and an tiprrettion w<}ttertrr, 
and then these can be used by the calculator to operate on any 
displayed number. This type of feat tin - is really handy if you 
have to "mark down" rill the items in a store, or multiply all the 
ingredients in a recipe by Cl, or in any repetitive situation! 

To use the l> feature: 

• Enter the nepL'LiHivr numbet, ni. 

• 1“ nter the dcni'erl operation. 

• i 'rests * 

Knsm then on in. all ynu fbis enter the string of numbers 
you want iti operate- > in. and press = : after each entry Lii 
complete each caJeulaikm Tin- table below siannumies how 
the » feature will work in each case: 


Ill L ♦ . 

no 

3-dd.s m tn eadi subsequent entry, when l—J 



is prusbfd. 

m L“ I 

m 

subtracts m from eaeh subsequent entry 

m L*!l 

rn 

multiplier each subsequent entry by m, 

m [+ i s 

divides vacrh subsequent ttiUry by tn 

Ml 1 *' 

i«] 

raises eadi suhsecguniit entry tu the m power. 

m |i"v 

L7* * 

takes iJil i iu lh n wii uf each subsequent entry. 


Example: Multiply the numbers ill, 67, 21, 32 by .69174385. 

Press Display/Comments 

.69174385 Q0 I*” Enter the repe t itive numbe r m 

and the operation ( Lx J h then 
press T * 

fll [=] 56,031252 

67 m 46,3-46838 

21 m 14.526621 

^2 m 22.135803 

.Vnfr, Clearing ibe calculator < »r entering any of ihe arith¬ 
metic functions clears the * constant feature . 

Some calculators have an automatic constant function that is 
activated by the ; =, key. Check vour owner’s manual 
1-22 for details. 






BASIL KEYS 

S - “Pi” Key 



The □□ key. when pressed, displays the value of V. (That's 
Lbe Greek letter Pi pronounced "pie". J The number yen'll see 
in the display is 3.14159265,.. The quantity may actually be 
entered into your calculator correct to more digits, titan shown 
in your display. 

Pi is a very special number that represents a relationship 
that is found in all circles- The Greeks were the first to 
discover this relationship. 

The Greeks probably studied thousands of circles before they 
determined the following fact: In any circle if you take the 
r listener aummi its fd#t (called the circumference K and di¬ 
vide that by the distance across ilsmiddlf (the diameter}, 
the result is always the same number. That number is n, or 
about 3- 1415927, 



jr is found in almost any problem or calculation involving 
circles, and since circles are pretty common things a whole 
key on your calculator is devoted to remembering n for you 
The Tr_i key displays v immediately, ikies nol affect calcu¬ 
lations in progress, and can be used at any lime in 
a calculation. 









B ASIC KEYS 

•*1 — Percent 



Taxes, discounts, inflation, etc. all mvolve percentages — 

Che number of "cents \*er dollar” or parts per hundred The 
iMj key on your rstkulator i s a genuine labor-saving device 
that handles more than it appears to at first glance. 

When the IS) key is pressed, the number in the display is 
immediately converted to a decimal percent (multiplied by 
O.Ql} If you enter 43.9 and press % , 0.439 appears 
in the display, 

The real power of an add-on DU fey is turned on when 
it's used in combination with an operation key. which allows a 
wide variety of percentage problems to be tackled. The 
fotewing key sequences, each operating on the displayed num¬ 
ber, will handle the most common problems involving percentage 


IS n S IS adds nff to the number displayed. 


Example: What will the cost of a new $75 jacket b* with a 
ft.5% sales tax? 

Press Display/Co m me rot* 

73 E + 1 6.5 ® 4 J75 Note: At Lius point 

6,5 per cent of 75 is computed 
and displayed. Pressing 1 = 
adds this amount to 75 and 
completes the calculation. 
m 79 + H75 

(You r d pay $79,88). 

PJote: Tu work this problem without an add-on percent key 
follow Ibis procedure- 

75 C±J LOW S] .065 ["|J [ = ] 79.875 
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[ZI: n ® r=] subtracts n% from the number displayed 

Example: You want to buy a stereo headset for $35t and a 
sale sign states 38$ off, What's the actual price? 

Press Ol splay/Comment* 

35 El 38'Htl 13.3 At this point. 3S 1 * 

of 35 is computed and 
displayed. 

Pressing =„i subtracts it 
front 35 and completes the 
calculation, 

® 21.7 (You'd get the phones 

for $21.70} 

JL) ti *'• i I = multiplies the number in the display by rtSl. 

This sequence is for straight percentage calculations: 

What’s 31.258% of $270.00? 

Press Display/Commenls 

270 I X 31.258 [*) t=] 84.3960 

I n [SG L=J divides the displayed number by tV-r 

This key sequence helps to solve those 1 "inverted” percentage 
problems. 

Exampk. 25 is 15'U of what number? 

Press Display/Comments 

25 □□ 15 ESQ !=] 166.66667 

To figure percent without n i_v*J key, simply multiply the 
number by 0.01. 


Press 

43.9 OS 01 l =) 


Display/Comm ems 
0.139 
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032 


— Angular 
Measure Key 


Angles are measurements ihat describe how 2 lines or sur¬ 
faces meet each other. As discussed later on in the ing- 
ononnelry section, angles are an important pari erf your 
life —and if you look around you you'll see angles every 
where. 


4= K 

“Acute* Angles 



Right An gle "Obi use 1! Angl e s 


One common angle is the nghi angit (the angle at wh&ch 
wails meet floors), shown above. Angles smaller Than ritrht 
angles are called "acute", larger angles are called “obtuse *' 

There are 3 common sets of mathematical Wilts you can use to 
specify angular measure, and they're all related to how they 
divide up a circle as follows: 

The dfgw: I 1 /36Q of a circle 
The radian: i rad ~ of a circle 

"The grad: I grad - - 1 — of a circle 
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P^tfrees 


RMflaot 


Grads 










Many calculators can handle all three of Lhese units and a fcsti 
or similar key specifies which unit s the calculator assumes will 
be entered into its display. The iqn® key works with the Trig 
functions i '«n m unj > described in the next section, 
and can be used with than to convert between systems of 
angular units. 

The 0fl 5l key on a TI-'IO type calculator is actually a li-position 
switch that works as follows: 

When your calculator is turned on, it is automatically 
in 1 he degree mode. 

1 'messing « once puis ihe calculator in radian mode: 
an apostrophe |') at the left of the calculator display 
indicates this. 

Passing mice again [nils I he calculator in grad 
mode: a set of quotation marks i") al the left of the 
display indicates this mode. 

(If you don't see an apostrophe nr quotation marks at the 
lefl of the display you're in degree mode. I 

tie sure mcl is set correctly when solving Trig problems! 
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sin 11 cos] | tan | — Trig 

Function Keys 


Triangles! There are whale courses of study devoted to them. 
Why? Well, mangles are very common shapes - found in a 
variety of natural situations, they're idea] for certain construction 
and architectural applications, part of inclined planes and 
roadbeds, etc, In addition, the relationships between the sides 
and angles of a right triangle (that's a triangle with one right 
angle), crop up again and again in nature. The three 
‘ trigonometric functions", called the sine, cositut, and tangent, 
are an important part of the way scientists describe electrical 
and wave phenomena, as well as many kinds of periodic motion 
of mechanical systems. 


The relationships are 
shown below: 


related to the right triangle as 

Hypotenuse _^i 

J Opposite 

* * * Adjacent side 


side 


The angle we'll focus on is B, and notice the side of the 
triangle opposite to Bis labelled "Opposite", while the 
side next to B is labelled “Adjacent". The side opposite 
to the right angle is railed the Hypotenuse. The three 
trigonometric functions arc defined as follows: 


, _ Lengt h of Opposit e Side 0 

length of Hypotenuse H 

r „ _ Len gth of Adjace nt Side _ A 

Length of Hypotenuse H 

taw - Lcttgth of Opposite Side 0 

' ~ length of Adjacent Side A 


The L“l [™ and (. 1 * 5 ! keys each assume that there is an 
angle in the display, itr units* specified by the setting of 
the ®«w key- When any of these !J keys at e pressed, the ap¬ 
propriate function (sine, cosine, of tangent) of the dis¬ 
played angle is computed and displayed immediately. These 
;i keys do not affect calculations in progress, and can be 
used at any time. 
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Example: Compute the sine, cosine, and tangent of 90 degrees 
and 90 grads. 

p «** Display/Comment! 

m This makes certain the cal¬ 

culator is in degree mode, 

90 Cjflm] 1. 

90 ® 0. 

W iH Error. (The tangent of 

90° is undefined,> 

_ Clears "Error" condition, 

fr*** " 0. Converts to grads 

mode. 

96 f*5*i ",9«7fl8g34 

90 Issl ".15943447 

90 [H 9.3137515 


The "ARC" trigonometric functions - ARCSINE. 
ARCCOSINE and ARCTANGENT, 
are the trigonometric functions in "reverse." The term ,4n- 
fine (often written sin ' 1 ) means "The Angle whose SINE is." 
You calculate arcsines, arccosines, and arctangents using the 

** key, with the «n! rut and <in keys on your calcula¬ 
tor The result of an "arc" calculation is an angle, that 
will be in the units specified by the setting of the i»3 key. 

-H •>", — Calculates the smallest angle whose sine is in the 
display ifirsl or fourth quadrant). 

I lh¥ «*J - Calculates the smallest angle whose cosine is 
in (he display (first or second quadrant)!. 

fttwi [UnJ _ Calculates the smallest angle whose tangent is 
in the display (firsl or fourth quadrant). (For more in¬ 
formation on these key sequences—sec Chapter 8.) 

Examples: Calculate the arcsin of 0.514 
arceos of 1,4 

andarctJii of 15, all in degrees. 

Di spl a y/Com me nts 

This makes sure you're in degree 
mode. 

30,9.10637 degrees 
Error. Note: The argument of 
the sire or cosine is always be¬ 
tween plus and minus L 
86.195925 degrees. 


Press 

Ml 

,514 EH [ml 
1.4 EH ™. : 

IS EH W 
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BASIC KEYS 

log | | lnx] — 

Logarithm Keys 


Logarithms. or ■‘Logs" as they are commonly cal)ed» were 
originally worked up by mathematicians lo rruake computa 
tions easier i much as calculators have been devised to¬ 
day), Logarithms functions have gone on to be involved 
in man's mathematical descript ions of many natural phe¬ 
nomena. They are found lobe helpful describing many nat¬ 
ural effects so you'll be seeing them in a variety 
of situations. 


Logarithms are related En exponential functions, and work 
Like this; If you pick a number called a base (b l then any 
other number, (say xl cart be expressed as b raised to 
some power (y). 

X = b 1 

The logarithm is the inverse of this exponential function* 
and may be written: 

y - log,, x. 

which is stated: H, y equals log lo the base b of x." 


Now why all of this? Logs are very useful (.your calcula¬ 
tor even uses them internally) m handling complex prob¬ 
lems, because using logs allows multiplication, division, and 
exponentiation (raising to a power) lo be replaced by the 
simpler operations of addition, subtraction and multipli¬ 
cation. The rules for math with logs are as follows; 


telWfxy) = logipfx) + logjy) 
log h Wy) = log*x - log,, (y) 
log,, tx n ) = n log,p x 

To do math with bgs (before your calculator came along) 
you would lirsL look up logarithms rif the numhers 
x and y (in bulky tables), perform the operations you need, 
longhand, according to the rules above, then take the 
tfrttihttfanthm (using tables again) of your results to gel 
your final answers. 

There are two common bases used for logarithms, and hence 
your calculators two lug keys. Logarithms tu the base 10 
are convenient fur use in calculating, and are called the com* 
row logarithms. The Ifst key on your calculator imroediatdy 
displays the common logarithm (base 10) of the number in 
130 the display. 








I he other common base for logarithms is a special number 
tailed V, whose value is 2.7182818.... Logs with this 
base [ire called the natuwi logarithms, and occur in many 
formulas in higher mathematics. (Natural logs are often 
a bhre via f ed " I n k ". ,)Tlie SI key on you r calculator im- 
mediatdy displays ihe natural logarithm (base e) of the 
number in the display. 

A'f*. When calculating logarithms with either the G?£ or 
l ' 1 * keys, the mimbe r in i he display must be pasitbe, 
or an “Error" indication will result. 

Tile i"» key works with the dill and [£■ keys to calculate 
antiloguritimts 

Ihe common ant [logarithm (Id to the s power) sequence 
"*1 h *ii calculates the common anlilogarithm of the 
displayed value. This sequence raises 10 to the displayed 
power. 

The natural anlilugarithm (e to the x power) sequence 
|iw m. calculates the natural antiingaritiim of the 
number in the display. This sequence raises the number 
e to the displayed power. 

Examples; 

Calculate: Jog 15.32 
In 203,451 



Press 


Display/Comments 


15.32 DSD 


1.1852508 

5.3154252 

0,5000736 

1385.4557 


203.451 {Burl 
.693 LV“1 DaO [teal 

[*... [*5L '«!' 



1-31 








5ASIC KEYS 

inv I — Inverse 
Key Summary 


The inverse key has beer mentioned throughout this chap¬ 
ter in each situation where it can work in a sequence with 
other keys. Here is a summary of where it works and what 
it does, 

l »w? m adds one to the ejqxmenr and moves the decimal 
one place to the left. 


! [pl lakes the x !h root of the displayed value y. 

Order of entry by \M PI x. y cannot be negative, 
but both x and y can be fractional 

@0 m Arcsine (sin -1 } Sequence - Calculates the smallest 
angle whose sine is in the display (first nr fourth quadrant). 


gw] "cov Arccosine (cos _l ) Sequence —Calculates the smallest 
angle whose cosine is in the display (first or second 
quadrant). 

i'l™J H Arctange ni [ tan 1 ) Sequence — Calcukto the small 
esl angle whose tangent is in the display (first or fourth 
quadrant). 

FWfl HI Common Antilogarithm (LO to the x power) Sequence - 
Calculates the common artilogarilhm of the displayed value 
(raises 10 to the displayed power). 

J*l Hi Natural Arttitoganthm (e to the x power) Sequence - 
Calculates the natural antilogarithm of the number in the 
display (raises e to the displayed power). 






BASIC KEYS 

“Error” Indications 



If yotir calculator displays an "Error" indication, you probably 
asked il to try to do something it couldn't tfo. (It tries to do 
everything you ask it to; when il can't, il signals for help with 
the "Error® Signal,} 

When this occurs, no entry from the keyboard is accepted until 
your calculator is clea red or turned off and on again. This clears 
the error condition and all pending operations. Then, you have 
to begin the problem from scratch - starting right at the top. 
Here are typical reasons why you'll gel an '"Error" message; 


1, Number entry or calculation result (including summa¬ 
tion into memory) run side the range of the calculator 

2, Dividing a number by Kero. 

3, The mantissa is zero and -*« . !■•! or \v*\ is pressed. 

-1. The mantissa is negative and '«£ , Iff. , y» ( [■« 

«r SrJ EH ia pressed 

5, Inverse of sine or cosine I arcsine, arccosine) when the 
mantissa is greater than 1. 

6. Tangent of 90\ 27<T. rr/2, ‘ivf'i, lfJH.i grads, 300 grads 
or their rotation multiples like 451)'', etc. 

Check your owner's manual lor "Error" messages unique to 
your calculator. 
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KEYING UP CONVERSIONS 

Introduction 



Everything that's measured or measurable needs some sort of 
unit tt) be measured in. Folks need to know how far, how long, 
how fast, and how much in terms they!I recognize and 
agree cm, Up until finite recently folks in the U.S. were 
using the ' English"system of units, where distances were 
measured in feet (or miles), forces were measured in pounds, 
and gasoline was bought by the gallon. Now the metric system 
is being adopted, in which lengths are in meters, mass is in 
kilograms, and gas is bought by the liter. For awhile, having 
to convert between these two systems of units will be a common 
situation. 

Charging units from the English system to the metric system 
will be very easy with this book and your calculator. All you 
do is press the correct keys. 




KEYING UP CONVERSIONS 

Use of 

Alphabetical Table 

An alphabets table of units is contained in Appendix 1. 

This table contains many uncommon as well as common units, 
Most units in this list are related to several other units 
(both metric and English). 

An example: Find the number of square meters in (ho acres. 
Procedure; You know the number of acres so look up acres in 
the alphabetical table, Note that this table shows how to 
convert acres to square feel, square yards, anti square miles, 
as welt as square meters. From the table, acres YK\ 4047 C=] 
square meters. 



Press Display/Comments 

0,5 1X1 4047 C=j 2023.5 

There are 202,15 square 
meters in 0.5 acres. 


You may want to make up a few problems of your own and use this 
laWe until you fee] L-omfurtabEe with it 
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KEYING UP CONVERSIONS 

Common 
Conversions 

The following two tables will allow conversions of commonly 
used units. The first table gives conversions from English 
to metric units. For example, the first listing states: 
inches *71 2. 5+0 r=] centimeters. This wijuld allow you to 
quickly handle a conversion such as: How many centimeters are 

Display/Comments 

20.32 That's all there 
is to it! There are 
20. 32 centimeters in 8 
inches. 

Another example: "How many yards long is a 100 meter football 
field?" l.4>ok at the metric to English conversion table since 
the number of meters is given. Also, note that the meter is 
a unit of length, so took in the length section. You should 
find meters HD 1.0936 [=] yards. 

Pf ®** Display/Comments 

100 Ik] 1,0936 [*] 1O0.3S In other words, 

a 100 meter football field 
will be 109.36 yards in 
length. 

The metric unit for temperature is degrees Celsius. Although 
conversion involving temperature are not as simple as length 
conversions, they can he done easily with your calculator. 

Note that (T) means degrees Fahrenheit and ( J C) means degrees 
Celsius. If body temperature is 98. ST. how many T is it? 

Look at the table under temperature conversions (English to 
metric). You should see Fahrenheit (°F) f-1 32 IX! [*] 5 
[+1 9 t=] Celsius CO, 

pfess Display/Com merits 

98,6 L*1 32 E=U [,K_i 5 [±] 9 | = 37. Body temperature 

is 37 15 Celsius, 


contained it) 8 inches? 

Press 

fi La 2,54/11=] 
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KEYING UP CONVERSIONS 

English to 
Metric Table 



inches 

HC 2,540 

L? j centimeters 

feet 

□T30.4W 

i .= : centimeters 

yards 

□D 91.44 

1= centimeters 

yards 

[J30.9144 

[=j meters 

miles 

IS 1.609 

= kilometers 

Armi 

square inches 

□E] 6.452 

[=] square centimeters 

square inches 

U645.2 

[=] square mill (meters 

square feet 

EH 920 0 

[=Z square centimeters 

square yards 

02 0,836) 

CHI square meters 

acres 

ES3 4047 

', =square meters 

square miles 

m 2.5911 

= square kilometers 

Volumt (U,S J 

pints 

(3D 9.4732 

fX liters 

quarts 

CEI 0.9464 

X liters 

gallons 

m .1785 

1 = ] cubic centimeters 

gallons 

15] 3.765 

L§] liters 

cubic inches 

3T 16 39 

[X cubic centimeters 

Weight 

pounds 

• x 14.440 

r — newtons 

pnunds 

(3D n 4536 

[XI kilogram force 

turn® (short) 

□l) 907.2 

iX kilogram force 

tons l short) 

IT, 0.9072 

[ =J ions (metric] 

f’lJUVf 

horsepower 

ran 0.7457 

_=J kilowatts 

Energy 

British thermal units 

on loss 

X jades 

British thermal units 

ran 2.930 x lo- 4 

■ =! kilowatt'hours 

■high Mwswrrn 

degrees 

m 0,01745 

! = ■ radian b 

degrees 

ran mu 

[=] grads 

Trmprrnittrr 

IviihreTihcnl ( J F) 

E32C=] 



QD 5 EE 9 

[=1 Celsius HT) 
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KEYINC UP CONVERSIONS 

Metric to 
English Table 


length 

centimeters ES 0.3937 IX inches 

cettUnieters CED ft. 0328 I Cl feet 

centimeters 000*0109 t.Cl yards 

meters Ed 1,09,16 [=3 yards 

kilomel e rs CS 0. fi215 TCI miles 



A fra 

square centime lers 
square millimeters 
square centimeters 
square meters 
square meters 
square kilometers 

Volume (U,S.) 

titers 

liters 

cubic centimeters 

liters 

cubit centimeters 

Wright 
newtons 
kilogram forte 
kiloyram force 
tons {metric) 

Power 

kilowatts 

joules 

kilowatt hours 

Attgif measures 

radians 

Brads 

Temperature 

Celsius ("O 


LT 0,1550 

□OO.WJ153 
LX) 0,001076 
LX 1.i960 
□D 2.471 X 10 4 
IX) 0.3661 


LX 2.1133 
□0 1.0567 
□0 2.642 x 1U * 
LX 0.2642 
XI 0.0610 


X] 0,2248 
I X 2.2046 
E'J 0,00110 
rx 1.1023 


SJ 1.31 If) 


-"i square inches 
= square inches 

IX square feet 
= I square yards 

• - i acres 
: - square miles 

LX pints 
® quarts 

X gallon; 

LX Ballons 
= ! cubic niches 

LXpounds 
LX pounds 
LX tons (short) 
l=J tons (short) 

[X horsepower 


LXI 9,178 - 10 l l = , British thermal units 
L-8 ] 3413.1 LX British thermal units 

CX 57.30 HID decrees 

LS 0.900 EX decrees 

.>t ! 9 f-t- 5 Lt: 32 EX Fahrenheit (°F) 



KEYING UP CONVERSIONS 

Making 
a Factor 

This method of making conversions is helpful when complex 
units are being handled, since it allows many steps to be 
systematically recorded. This method is based rm what happens 
to a quantity multiplied by one. Does the quantity change in 
value? Nt), but it may be converted to another system of units. 
For instance, to change 1 foot to inches you would multiply 

bv 12. This can he thought of as l fool * = 12 indies. 

Thus ( l ) *® a conversion factor for feet to inches. 

A wmerston factor ts a quantity which is equal lu 
pm and relates, hmo touts. 



Most people agree that () lS ec 3 'ial to one. Also it is 

true that I meter represents 3.2S1 feel, so whenever you see 
1 meter you may replace it by an equivalent 3.281 feet. For 

instance, the quantity "* "" “ (saife*)"’’* 

is iht same »*"•*>' (a^fei) “ m * ”* 

281 feet\ 

to change feel to meters, and (~y fn eLor’) cafl use ^ 10 C * ia * ge 
meters to feet. For instance, “How many meters are contained 
in SO feet?" 


The conversion factor needs to "cancel" 
feel so the form to be used is 


Til ! feel -• 


/ _1 met er \ _ 
1 3 281 feet? 


You may complete this conversion 


with your calculator. 


Press 

50E*]32bi '/,j 


Display/Comments 

! 5.239256 There are 

about 15.2 meters in 
51) feel- 
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KEYING UP CONVERSIONS 

Data for 

Making a Factor 

When you're making coo versions using cun version factors you 
need only a few basic facts. The following list will enable you to 
perform many conversions including those you 13 find necessary in 
the study of chemistry and physics. Using these facts, and your 
calculator, could save you the trouble of hunting through a long 
list of con versions 

Distance, Area, and Volume 
Conversions 



1 m = 3.2808390 ft 
1 m = 1.0036133 yd 
I km - 0.62137119 mi 
1 cm = 0.39370079 in. 


Mass and Weight Conversions 

1 kg - 2.2046226 lb 

(approximate on earth) 
lg = 0.03527306 oz 

(approximate on earth) 

1N - 0,224 lb 
I kg = 0.0685 slugs 
1 metric ton - 1,1023113 
short tons 

Power and Efficumey Cotuvrsions 

1 kw = 1.341003 hp 
1 kw hr - 2,656 x 10" ft-lb 
1 Joule - 9,480 x IU *Btu 
1 erg - 7.3756103 x 10 * ft lb 
1 m/s - 2,23(50363 mi/h 


1 km/h = tt. 62137110 mi/h 
1 km/I - 2.3521453 mi/gal 


Miscellaneous Conversions 

1 ini -528<) ft 
l mi = 0.86897624 naut. mi 
1 mi/h =6,86897624 knots 
1 hp-h = 1,98 x hf ft lb 
1 joule - 2.777 * HU 7 kw-h 
1 in of Hr = 3.342 x Ifl* atm 
Ub/in.-- =6.804xlt) atm 
1 ft lb = 1.235 x 10 1 Btu 
1 gal ^ 231,0 cu,in. 
lhp-550ft.lb/s 
] il.o? = 0,125 cups 
1 cup = 16 tbs 
1 tbs ■ 3 tsp 
1 lb = 16 ok 
1 gat = 4 qt 
1 qt - 2 pints 
1 pint = 2 cups 
1 curd = 128 fU 
1 radian = 57.2958“ 
r -1.1111 grads 
Ira* ^ 10 , cm J 
l Angstrom = 10" lD m 


I cal-gram - 3.96832 < LO" 1 Btu 
l Pascal {N-tn : j - | 45136 x 10 ’ Ib/rn. ’ 

“C = jj i F 321 and *F = |c+32 


1 
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KEYING UP CONVERSIONS 


Metric Factors 
and Examples 


Now for a more complex example: Lei’s say yuu have t<> convert 
0,2 meters per second to miles per hour, t'ae the information 
I meter - 3J2S1 feet, 5230 feet 1 mile, 60 seconds = I minute, 
and & i minutes - 1 hour. 

Start by writing the data in the units you're given, and then 
multiply by the necessary conversion far tore until you get the 
units you want, 

- , meters 3.281 feet I mUe_ 60 seconds x 60.minutes 
second ] meter 5280 feet L minute 1 hour 

The remaining units are ~~ as desired. You may complete 

this conversion with your calculator. 

Press Display/Comments 

0.2 m 3.28t OT] 52S0 LVteJ 


0.4474OM9 so 0.2 
toeters/second is about 
0.45 miles/huur 


do eo mm ta 


If you will be converting ^ ^ to jj—- quite often you 

might want to design a conversion factor. AH that is 
necessary is to multiply the conversion factors without the 
given data. 


□i s p lay/Com merits 


Press 

3-281 IS 5280 GS 
m 60 LX J 60 LEI 


2.23704155 Probably you 
will need accuracy to only 2-237 



Conversions within the Metric System 

Conversions within the metric system are easily handled 
since the names of the units carry descriptive prefixes For 
example, kilo means 1000 so a kilometer is 1000 meters or 
I kilometer = 1000 meters. The resulting conversion factors are 
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/_! kitameier \ /10CM) meters i T .. 

U000 meters t d lTT5ninei*F/ Laokn, * al amrtl)er example, 

C-rnli means 0.01. so a tv Emitter is 0 . til meter. 

The resulting conversion factors are i —i 

' if, 01 meter / 

ani3 { ) 

M centimeter/' 


Metric System Prefixes 

Pwl tr Nftmem'al Mfctmng 

Tera 10 u 

Mega 10" 

kilo 10 1 

hecto l(P 

deka HI 

deci 10" 1 

cent! ll>' : 

milli ID -1 

micro 10 * 

□aim 10-" 

pKtl 10 -'“ 


Example 

Symbol 

T emmeter 

Tm 

Megaitters 

Ml 

kflograms 

kg 

hectoliter 

hi 

dekagram 

dag 

meter 

m 

deciliter 

dl 

centimeter 

cm 

miMter 

ml 

micro gram 


nanometer 

run 

picometcr 

pm 


hxampk: How many cubic millimeters are there in 2 cubic meters? 
A Hii/Iimeier is Hr' meters, or 1 millimeter - Jo- 4 meters 
so the conversion factor to change meters to millimeters is 
/ 1 mi llimeter \ 

ilO '' meters t ' w t0 C(}m ' ert cubic meters the conversion factor 

“ b * M ‘ W '" ll * r (c)‘ ■ (c)(t)(c) * & 

The conversion factor cubed is /1 1 . I millimeter 

’10 meters/ (10 - *) 3 meters 3 

Multiply the 2 cubic meters in the problem by the conversion 
factor. (Remember 10‘ :| = 1 x 1 ()-*,> 


2 meters- 1 X 


1 mil limeter : 

(10 :| ) :| meters 1 


Press 

2 HELD 1 SB 3 7 *B lz\ 

3 mm 


D i sp fa y/Co mm e n ts 


2. 09 There are 

2 billion ntm 1 in 2m'. 
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KEYS TO HOME MANAGEMENT 

Introduction 


Your calculator can be a powerful tool to keep handy for 
many everyday activities. Calculating best buys, check¬ 
ing on sales La*, keeping the checkbook balanced, or 
planning home projects ate all made easier and more ac- 
t urate with your calculator. We r ve tried to include examples in 
tlus chapter that cover a wide spectrum of “round the house" 
situations, as well as those calc ulations you come up against in 
stores, auto service stations, banks, hardware and building 
supply houses, etc. Why leave it to the salesclerk {or to chance) 
when you can check and be sure? 
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KEYS TO HOME MANAGEMENT 

Balancing 
Your Checkbook 

Each month when ibe bank sends yon a statement of yuuraiTnwL 
ait down and take a few minutes to balance your checkbook 
What yiw'xe really doingis just making sect- that yon and 
your bank agree about just how much of your money they have. 

Wkh your cakulstor, youll gel a fast and accurate picture 

When the 1 bank's statement arrives, it wilt have a list of de- 
posits, withdrawal, and nii&ceHaneoiis charges ortredits. 

Check these against your record. When you have done this, 
there wil3 probably be some checks which have not yet been 
paid by the bank (checks cftitstamfing): S£>me deposits may not 
yet be accounted for {deposits in transit), and there may be 
some service charges that you have not yet deducted from your 
checkbook balance (batik debit memos),, To balance your check¬ 
book: i Statement Balance \+ Deposits in Transit L ~" Checks Ou« 
standing i - (CbeckbcKik Balance ^~i Debit Memos). 

Use this information to reconcile this account: 

Balance in checkbook record — $21)9.15 
Balance shown on statement - $9411.96 
Checks outstanding #119 (7ZM). #131 (122.87k #132 
i 219.SH, *133(mSlk #134 (^LEJOk #135 {138.25). 

Debit memo - S3.95 Deposits in transit = $450.00 

p i e ss Dis p I a y /C o m meni s 

mi 15 Lr ’ %M [=3 205.2 First, enter any 

debit memos into your check- 
b*n:M record and subtract 
from your balance to gel 
your jVe’w Lktrkhtrtjk Rtilamr: 
§205,20. i The tally on the 
rest of your account should 
agree with this.) 
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Add your statement balance 
to your deposits in transit 
and store; 

94EX96 [T 45 ft. (HJ [=] :M LJMI.Bti 

Next r add tip all vnur checks 
i rt. r-i. L i_+ 122.8 V +J 2I&50.+ i lul&landing: 

397,31 Qj 23100 ‘ *1 138.25 [= Mg5.7fi 

Subtract this from memory 
1 1 nuke it negative and press 

L*t3 SuSp gg x 

BS 20J12 This agrees with 

your Tie w checkbook balance - 
your account js O. K. 

rr>- it mi your O^TI checkbook, Common errors might be made re 
cording a check or deposit amount incorrectly, totalling wrong, 
m forfeiting tn record a check or deposit. 

H t re's a crick 1 < i help find mist ake& if y ijur checkbook bah 
aiu'c and statement balance differ by an amount ihnr is even¬ 
ly divisible by 9, chances are that your error i> one of 
transposing two numbers (Le t recording M instead of 45, 
or 329 instead of 239 J. 
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KEYS TO HOME MANAGEMENT 

Payday 


The type of work you do usually determines how your salary 
is calculated. Check on il with your calculator! 



Example: 

Find your gross weekly wages for the foOowittg situations, 

a) Yon work at a bakery for $2-75 an hour. You work 4-1 fZ 
hours per day Monday through Friday. Saturday you work 
8 hours regular pins 3 hours overtime at 1-1/2 Limes 
the straight time rate. 

Total pay - (Hourly pay * hours wurkedi + (overtimehours - 
overtime rate x hourly pay) 


Press 


Displ a y/Co m m e n ts 


2.75 1X1 DU Hourly pay 

45 E3 5 CE1 6 CO 30.5 hours regular time 

r=~'; litg 83.875 Regular time pay 

3 IS! 1.5 ED 2.75 

HI IwC [=1 96J5 Total pay for the week. 

b} Yoq work on a potato farm. Yon are paid 55s per hose of 
potatoes. You pick bdx&s of potatoes for the week as 


follows: 

Monday: 54 Thursday: 49 

Tuesday: 63 Friday: 56 

Wednesday* 56 Saturday: 52 

Equation: Total boxes x amount per box = wages 

Press Di spl a y/Co in m e nts 


54 m 63 HD 56 QD 
49 GO 58 LU 52 [=] 332. Lkjkus 

LED .55 t=l t82J (.wagea) 


r> You work im a base salary ofRPkOOper month plus com¬ 
mission i if 4.25'* on all sales over $900.00. Your sales 
for the month are SI,328.57. 

Equation: Base salary f (sates — 900) * commission rate = 
Total pay. 

Press Display/COffiments 


3 4 


800 r+~‘ Base salary 

I ( I \ \ 1326,57 G3SOOHED 428.57 (Sale*over $800} 

r>n m 4.25 ns .0 1 □□ □□ [=} 818*21 Total pay 









KEYS TO HOME MANAGEMENT 

Keys to Good Cooking 
— Recipe Conversions 

* Jften you may have a recipe for something good, but find that 
ymi reed more or [ess of the final product than it specifies. 
Your calculator makes recipe conversions quirk, accurate and 
easy. 



F i tit example: 

In a recipe, you need (among other tWpg&) 2-1/3 cups of 
(kwr. 1 l't cups of sugar. A tablespoons of chocolate, and 
3/'i cup of water. You want to make 1/3 of this recipe. 

Original recipe ingredient quantity EL 3 1=_| 
New (1/31 ingredient quantity 
i Remember that dividing by 3 is the same as mul¬ 
tiplying by 1/3). 


Press 

i 31=] m 
2 mam ® 


r* I ns. r=: 

1 EJ 4 -Mm_ ; = | 

Do m s 

4 ’X| rn la] 

3 eli 4 if mm 


Disp lay/C om merit s 

,33333333 First, store 
1/3 in memory. 

2.3333333 Enter the 
amount of flour, and mul¬ 
tiply hy Set. to get new 
amount: 

.77777778 cups of Ilnur 

1.25 

,41666867 . ups i if sugar 

1.3333333 tbs of rhocofate 

.25 cups of n ^ter 


So, you would need 3/4 cop (plus a little more) flour, 
about halfway between 1/3 and 1/2 imp of sugar, 1-1/3 
tablespoons U lbs + 1 tsp) uf chocolate, and 1/4 cup of 
Wiiter. 





KEYS TO HOME MANAGEMENT 

Diet Planning 
— On Keys 

I )iets nften involve careful planning which your Caknila 
tor can make master and more accurate (e3p£dllly it’ 
metric units are involved. > Ht'tr* utt rXiimpit' 

Ynur idea! weight is 60-7 kg (about 134 lb). You weigh 70 
kir (about 154 lb). Since you're an active person, you re 
quire about 44 calories of food energy per day for every 
kilogram of tody weight To lose ] kilogram per week of 
body weight you must cut your weekly calorie intake by 
9,720 Calories, To get to your ideal weight sn 12 weeks, 
how many calories must you have per day? 



Here are the formulas vault need: 

Weight CD ideal weight "JD required loss 
Loss (kg) [±] weeks I = . kg loss per week 
Kg loss per week [ET weekly calories to cut [=] 
to lose I kg 


Calories to cut each 
week to lose weight 


„ „ , , * f —.Caloriesto 

Calories to cut per week LrS days m week = I ^ 

44 Calories QG Ideal weight E=L Weight maintenance level 

(calories) 


Weight maintenance level GH Calories to cut [=J Total 

(calories) to lose weight calories 

per day 


Press 


Display/Comments 


70 UF] 60,7 = 

ce i 2 in 

L*J 9.720® 

El 7 El'H 

44 m 60,7 [=1 

gj m si 


9,3 kg (Required Loss) 

0*773 kg (Required loss per 
week fur 12 weeks) 

7533, fewer calories per week 
1076.1420 fewer calories per 
day 

2670.8 calories/day (main 
lenance level) 

1594*6571 r 15135 cafc mes/day) 



36 












To plan balanced menu, use a chart. Mow one gm of protein 
for each kg of ideal body weight (so, ynu require 61 grams of 
protein). You must carefully calculate foods and portion 
sizes to limit calorie intake. Here's a sample, 


Brmtfaal 

Calories 

Protein fgJ 

(ISO g medium orange) 

66 

1.4 

1 thin slice crisp toast 

m u> 

65 

16 

1 bo3edegg(54 g) 

77 

6.1 

skim nulk (246 g) 

87 

M 


297 

17.7 

Lunch 

241! g ctear sc?up (broth) 

113 g small serving 

9 

2.0 

fillet pf sole 

135 

16.9 

I slice bread 

Large servitiM green 

65 

1.6 

salad w/lemon juice 

15 

.6 

12)1) gra ms cottage cheese 

168 

22,0 

1 medium apple (25g) 

72 

A 


404 

43,5 

Dinner 

Ikiw! dear soup 

50 

2.0 

Medium hamburger (WJ g) 

291 

17.6 

l serving green beans (IDOg) 

22 

1.4 

1 small potato (boiled) (W i g) 
Tossed salad w/iow calorie 

83 

2.0 

dressing 

50 

1.2 

120 g gelatin 

B6 

1.7 

tfiass whole milk (24-1 g> 

166 

8.5 


748 

34.4 


Tithii 


E'rote in - 95,6 
Calories = 1-149 
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KEYS TO HOME MANAGEMENT 

Credit Card 
Buying 


When making a large purchase, especially one that may Involve 
some credit buying, it may be very worthwhile to spend a few 
minutes with your calculator first. Play "what if’ on keys! 

Try some alternatives. Be satisfied that the whole purchase, 
including any costs of credit, is a good deal before commit 
ting your money. Htre's an example: 

You are buying a 4-piece stereo component system at a targe 
department Store. The cost is ¥559-95. You decide to charge 
the purchase on the store's revolving charge account, The 
following rates and minimum payments apply: 


Monthly 

Unpaid Balance Interest Hate 
0-S500 MflW 

Over $500 1% 


Balance Minimum Payment 
Under $200 $10 

Over $ZOO 8% of new 

balance 


To find the opening balance, interest and minimum payment for 
asu-roonth period; 

Balance x Monthly interest Rate = Monthly Interest 
Balance + Monthly Interest = Unpaid Balance 
Unpaid Balance ■ 5 f <r Minimum monthly Payment (for amounts 
over $200) 

Unpaid Balance - Minimum Monthly Payment - Balance (for 

next month) 







Display,'’Comments 

S5S. % ITE! I I I I 559.95 

LEU ,01 DU 5.5995 (Aldus point Ute 
display reads out 1% of 
559.95 - your first month's 
interest, 55.60K 

G=] 595.5495 (Unpaid Balance ■= 

$565.55) 

LJjfl .05 [=3 [«o 28,277475 (Minimum Payment = 

$28.28) 

565,55 E HI [=] 537.27253 Balance (for 2nd 

month) = $537.27 


Repeat this sequence for six months and pul in than form as 
shown here: 


Month 

Opening 

Balance 

Interest 

Unpaid Balance 

Minimum 

Payment 

I 

559.95 

5.60 (l*) 

565.55 

28,26 

2 

537,27 

5,37 (m 

542.64 

27,13 

3 

515.51 

5.16(1%) 

520.67 

26.03 

4 

494.64 

7.42 (1-1/2%) 

502.06 

25,10 

5 

476.96 

7.150-1/2%) 

484,11 

24.21 

6 

459.90 

6.90 (1-1/2%) 

466.60 

23 34 


Notice the difference in interest in the fourth month. Alsu, 
notice the amount of interest you will have already paid — 
after only six months, it already totals $37.60! And 
you've only paid for about $ J [Hi of the cost of the stereo! 

Try contrasting the cost ul this credit card purchase of the 
stereo with the cost of taking cm! a short term loan to pur¬ 
chase it. 

Sometimes, sale “bargains" are not bargains Fit all. If a 
stereo you want is nr sale for $525, marked down from $600, 
you may pay less by waiting to save the $6tH) than paying the 
sale price plus interest. 
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KEYS TO HOME MANAGEMENT 

Grocery Shopping 
on Limited Budget 

Have you ever gone io tine grocery store with your very last 
ten dollar bill? Von carefully pu;k and choose your prod¬ 
ucts until you get close to §10, hoping that the striding 
on of tax will ml exceed your limit. With your calculator; 
you can calculate exactly whitl the bull wilt be. 



You have in your basket items priced at $0-17, 3-22. 4.10. 

1 ,06. . b9. and .45; and a 6.f>^ tax to pay. Did you get 
ri>o much? If you wanted to take brick just on l.- item to make 
the total less ihan S10 Chut as targe as possible), which 
item should you inke bark? How much change would you 
get from a Sli t bill? 

P ress Dis p lay /C ommertts 

.17 I +] ±22 [S 4.1 
EEI 3.CM C±D .ft9 

t+H .45 S 9.89 Subtotal 

EtJ EX] 9.89 S3 065 ' 1 at»4285 (tax) 

IS 19.53285 Total = *10,53 

{too much) 

9.89 F 7 ! .89 C=] 9, (Take back .89 item 

Subtotal - $y.om 

. +.EH 9[xJ.065CLjL=lI 9.585 lotah §9.59 

m S3 10 

IS 0.415 Ycnur change. 

Notice the 9,385 becomes 
9.59and the ,415 then must 
become 41c. 


Would you gel the same results by adding the lax to each 
item as you placed it in the basket? 











KEYS TO HOME MANAGEMENT 

'Li- 


Keys to 

ill 


Comparative Shopping 

Til 



E.ike most of us, ytmre probably interested in getting the 
iTUKt fur your money. One easy way to compare items and check 
which is really the best buy is to compare the anti price of 
uadi, r he item with ihe lowest unit price is most economical, 
fu find the unit price of any item, just divide the item's 
cost by the number of unit s contained 


Hen s nn nmmptr: You Ye buying laundry determents, and 
y ou Ye confronted with a shelf full of (essentially) I he same 
product in boxes labeled with different weights and prices. 

Which is the bes t buy 1 

Broca) 3B.Ktmu72grams 

b i $4-faH / *J,H IH grains (assume each requires the 

r) S3. *16 1 4,451 grams same arnoun t of product 

d S $2-35/ £381 grams per washer load.) 

Equation: Coat ■ units cost per unit tor, in this case, 
since unils are so small, it may be easier to figure tost per 
hundred units: (Cost : mntsj x JiJHi - cost per I IN) gms.) 


Press 


Display/Comments 


A-ftt - W,li 732 * 1(H! = L09733245 
4.6H - 4.m$ ns KN>L=y 1 c»ft534e5 
3.9h >: 4.451 !x_- 

2.35 im 2,381 rs mxMjmaoMQ 


cost of ti per UMJ grams 
cost of ft per 100 grams 
cost of r per 1W grams 
cost ot J per 100 grams 


So, V'wthe Jeasi expensive and the best buy. M d” is the 
most expensive. 


When buying detergents, it's a guini idea to keep in mind other 
irntxirtant considerations such as which brands are biodegrade- 
able, flJif'l which may require Jess product per wash load. 
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KEYS TO HOME MANAGEMENT 

Buying by Area— 
Paint, Fertilizer, etc. 


I 


w 


a - lw 



The need for some quick calculations can arise when you're 
buying a can of paint, a ban of fertiliser, or anything de¬ 
signed to be spread over an area. Your calculator can help 
you to he sure you've bought the right amount- (With the 
metric system coming in keep an eye on the various area 
units that will be in use.) 


Examp!?: 

You have to put two coats of paint on 4 walls, each 10 feet 
high by 22 feet wide, One can of paint covers 400 square feet 
0 coat). Paint costs SS. 10 per can. Find the total cost. 


Press 


Display ^Comments 


111 □£] 22 LED 4 f=] BtMl. square feel of wall area 
ITT! 2 GlI 1760. square feet for 2 coats 

C±] 400 Divide by the number of square 


feet covered with 1 can 

r=1 4.4 catis. (You'd have to buy 

5 cans) 

5SDtf.lOC=D 40.5 Total job cost $4(1-50 
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Htrt's mother one- 

You have the happy chore of fertilizing a 10Q by Um meter 
Eawn. The fertilizer you're using should be applied at a 
rate of 5 lbs per If NX I square feet, and tomes in 50 lb 
bags. How- many bags do you need? 

Solution: 

One way to do this is to first find the area of the lawn in 
"iiutir, h\!. then find the amount of fertilizer you need, and 
then the number of bags: 

Press 

WO m 3,28 \=} fig 
S3 1000 CEI 5 I=J 
E50[i] 


Dl 9 play/ Com me nts 

1(1/ $84. Tills is the area of 
your lawn in square feet, Thenr 
537.D2 This is [he number of 
pounds you need. Finally, 
10.7584 So, the number of 
bags you would need is 11. 
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KEYS TO HOME MANAGEMENT 

Buying by Length— 
Fence, Curtains, etc. 


J 


p - 21 + 2w 


w 



p = 4! 

1 


If you have to fixture the total cost of fence, curtains, nr 
other such stems, just be sure to find the total length and 
multiply by the cost per unit length (be sure the units 
of length are the same before you multiply). 


Example: 

A rectangular held is 40 meters on one side andfiO meters on 
the other. You want to fence its perimeter with fence that 
costsS2.50 per fool. What is (he total cost? 



Solution: First, find the field perimeter: 

Press Display/Comments 

i t 12 rsn -ioiio eei m 2 

[jTl 60 i“l [=] 2U(I. This is the field perimeter 

in meters. Now convert to feet: 


r sT 3,28 EM] 656. and multiply by 

the cost pet foot 

tS 2.50 CM] 1640. tabigjob?) 

With the metric system now being adopted, you'll be 
seeing a lot of problems like this one with "mixed" 
metric and Knglish units, Your calculator and this book (Key 
him t 'f> Cmttvrsirms section and Appendix) will make handling 
these problems much easier. 


3-14 








KEYS TO HOME MANAGEMENT 

Buying by Volume — 
Concrete, Sand, etc. 

tU'lrjre ordering truths to deliver large loads of rather bulky 
stuff, your ralcuiatoF tan be a big help. .Some simple calcu¬ 
lations can make sure you don't wind up storing extra 
material, or paying for extra deliveries if you run short! 

items bought in bulk - such as concrete, sand, crushed stone, 
etc. are often sold by the cubic yard or "yard". 

Example: 

You're helping to pul in a patio that 11 he 6 inches thick. 

12 feet wide and 2d feet tong, instead of mixing the con¬ 
crete yourself, you're thinking that youll buy it premised, 
if you can do the whole job for less than $100. The best 
price you can find is $36 per cubic yard. Will $100 be 

enough? 

Display/Comments 

First - Find the volume of the 
patio: 

120, Park* volume in cubic 
feet. Next, divide by the 
number nf cubic fEe! in a cu¬ 
bic yard: 

4.4444444 You'll need this 
many cubic yards. 

The cost; 

160. $ 100 is not enough by a 

long shot. (Stan mixing.) 

Formulas to help you find the volume of common shapes you may 
find yourself "filling up" are in the appendix. 


U.5 (ED 12 HE] 20 .=:i 

EH 27 (U 
cn 3B [1] 
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KEYS TO HOME MANAGEMENT 

Keys to Calculating 
Series Discounts 


The SB key oti your calculator handles add on or dis¬ 
count percentages with ease—it keeps track of intermediate 
results for you and lets you get instant answers when "bar¬ 
gaining". 

Here's m example: 

You hoy a motorcycle direct from the factory. Catalog list 
price is $750.00, A series of tfrscounls are offered on the 
bike: 25% (factory discount], 10*3 (employees'difriounl), and 
5% (racer s discount). Calculate the invoice price you will 
pay. assuming that each discount, in order, is taken from 
the previous total and not from the list price. 

Here s the series of calculations: 

750 - 25% (750) =* Price* 

Price, - 10% (Price,) = Price* 

Price, - 5% (Pricej) = Price 3 

On your calculator: 

Press Oisplay/Camments 

7S0BCD 7501 m 25 l 187.5 = Discount at 25% 

C=J 582.5 (Price,) 

(E2 DU 562.5ns . 10 LC 56.25 - Discount at 10^? 

(Mi SOft.25 (Price*) 

□□ DU 506.25 [S 65 L_ 25.3 1 25 Discount at 5 f * 

L=] 480.8375 Final price: 

$480. M 

What would the cost be if these discounts were all taken 
from the S75S) list price? 

Answer: S450, 
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KEYS TO HOME MANAGEMENT 

Gas Mileage 



On a full tank ol gas, you drove 350 miles home from the 
beach before refilling. To fill the gas lank, St took 
12.5 gallons of gas. During the next week, you drove a 
total of 225 miles in the city, and when you stopped for 
gas, the car took 9.5 gallons. What gas mileage, highway 
and city, is your car getting? 

Equation: Miles 4- gallons. = miles per gallon (mpg) 

Press Display/Comments 

350 GfcJ 12-5 =_J 28. mpg (highway) 

225 S 9.5 [S 23.684211 mpg (city) 

With the advent of the metric system well be buying liters 
of gas and driving kilometers of distance, so keep in mind 
that: 

Miles perilallon EXJ 0.425} I — I Kilometers per Liter 
Kilometers per Liter L*Ll 2,352 l.= I Miles per Gallon 
Miles per Hour DO 1.509 f=U Kilometers per Hour 
Kilometers per Hour * 1 tJ.6214 C=J Miles per Hour 

If your car averages 13.2 km/1, how many miles/gal, does it 
achieve? 

Press Display/Comments 

13.2 IX) 2.352 [=J 31.0464 mpg 
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KEYS TO HOME MANAGEMENT 

Keys to 

Mortgage Calculations 


One area where yuur calculator will be invaluable is in cal¬ 
culations involving mortgages and Jong terra payments. Usu¬ 
ally ynu h d have tn wade through tables to check tmt alterna¬ 
tives for yourself. With your calculator, and the step-by- 
step procedure shown below, yrtu’re in control! 


For tlumptr. 

What is the difference in monthly payments between a tPi loan 
and an H'S tear un a $30,000., thirty-year house mortgage? 

T - (1 + i)-1 


Formula; PMT - B 


Where PMT - monthly 


payment, B - Balance owed, n - number of payments, i - month- 

. , , , 8$ . 9% 

ly interest = and yg-. 


Equations: Pj 


30,000 


1 



fl&y *“ 
u) 


8 % 

12 


P . = 30,000 -r 
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To work Lhis problem following ihc rules of algebraic hierarchy, we 
have to rearrange the problem and work it ’"inside out". 


Pres# 

Display/C omm ent s 

lBLD.oe 

ra 12 m m 

1.0066667 This is the value of 
the innermost term. Notice that 
the percentile is entered as a 
decimal 


O.ftlH 1 1336 This completes the 
first term. 

racsit=] 

1Lf)ftS55B61 Change signs and 
add 1. to complete the numerator, 

EEl.ftfiS 12 

m [=] 

136.26 iaO Work the de nominator 
and finish the terms inside the 

iv*l [S :«kkhj 

brackets. 

EEI US 

220.12937 Taking the reciprocal 
and multiplying is the same as 
dividing TOO On by the term in the 
brackets, 

Monthly payment at 8% fl*.) = 
S220.13 

Now you’re doing the same 
calculation for a 9% loan, 

irs cij .09 sj 12 

[]□ EE] Off] 360 [±E 

lei i*E! r+] t [=1 ; 

m .09 

0 ® Ex] 300011 EE] 

211.38678 

P- = $241.39 

EE] [«&' [EH 

2L25711.> H. -P, - S21,2fi 
savings in monthly payment. 



KEYS TO HOME MANAGEMENT 

Keys to Saving 
Energy (and Money) 


Suppose Lhat you have one light in your apartment that you 
like to leave on all of the lime. The lightbulb ui it is a 
100'watt bulb. If the power company rate is appnoxtmately 
4c per kilowatt-hour, how much does that one light cost you 
over a period of 30 days? NOTK: A kilowatt-hour is 1,000 
watts for one hour, How much would you save by changing 
the bulb to a 60-watt bulb? 

Equations: Bulb wattage t- 1,000 - cost per kilowatt hour - 
cost for that light for one hnttr. 

Cost for one hour * hours in day x days = cost for light for 
any number of day 8. 


Press 

Otspl ay /Co mments 

100 EE 1,000 HQ .04 X 

axm 

Cost for 100-watt bulb 
on for one hour 

I3H 24 EID 

uxm 

Lost for one 100-watt 
bulb on for one day 

ES 30 ^ ii£] 

2.88 

Cost for one 100-watl 
bulb kept on for 30 days 

60 EE 1.000 1X1 .04 1 = ' 

0.0024 

Cost of 60- watt bulb on 
for one hour 

DtJ 24 X 30 [X 

1.723 

Cost of 60-wait bulb on 
for 30 days 

ekcJ S jagj !_=) 

1.152 

(About SI. 15 savings 
per month by changing 
to 60-w3tt bulb) 

A water leak can alsw coat you money. 

Jt is estimated Lhat, 


with a water pressure of 50 pounds, aleak through a hole 
the slat* of a straight pin will waste 5,100 gallons per 
month. A leak through a hole the size of a thin pencil 
lead can lose 29, 100 gallons per month. And if the hole js 
the size of a b-b shot, you'll lose 11)8.000 gallons in one 
month, (if it’s a hot water leak, you also lose the cost of 
healing the water.) 
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KEYS TO HOME MANAGEMENT 

Truth-In-Lending 



The Truth-In-Lending law demands that money lending insti¬ 
tutions fully disclose the annual interest rate on loans. 

The approximate rale fan be found bv the formula: 
r 2NI 
P(n + 1) 

where N number of payments per year. I - finance charge 

in dollars. P - principals andn — number of scheduled in¬ 
stallment payments. 

Assume you make a loan for SS.fKMi for 36 months. If the 
payments are made monthly and are $162.50 each, what is the 
annual percentage rate? 

N = 12 P = 5000 n - 36 
I 162.5 x 36 - 5000 
„ 2 x 12 x U62.S * 36 - 5,0001 

(5.000 x (36 4 l\r 

Pf*8* Display/Comments 

2 El 12 L*J 

r*~| 162,5 UsU 36 L- J 5,000 r >1 f 41 20400. Numerator. 
fT'l 5, Or KJ r*TI [HI 36 "+J Tt.il Remember to put 
m parentheses around the 

entire denominator. 

t=] 0.11027027 

R = 11% annual 
percentage rate 
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The Federal Truth-In-Lending law requires a full disclosure 
of annual interest rates. It ordinarily saves you from 
having to figure it. But. if your case is not covered 
by the law, the above formula is your own do-if-yourself 
kit. Keep it handy. 







KEYS TO HOME MANAGEMENT 

Hauling 
and Holding 

You can use vonr calculator to help estimate weights for 
common objects and substances you handle. A very handy table 
containing "Weights of Common Substances" is included here to 
help you. Here are a few examples. 

Your mom puts an aquarium 1 foot by 2 feet by 2.5 feel on the 
glass coffee table in the living room and starts filling it. 

Is this advisable? 

Press Display/Comments 

First find the volume 
of the aquarium: 

1 CE! 2 IEZI 2.5 f=] 5. cu ft 

Now, look up the weight 
of one cubic foot of 
water and multiply: 

[S 62.5 L=J 312.5 lbs. (don't do itll 

Another txttmpit: 

You have 2 ''yards" (cubic yards) of sand delivered in the 
from yard of your house, and want to move it to the back yard. 
You know you can handle 150 lbs. at a time in your wheelbarrow. 

1 low many trips will it take? 

Solution: 

First, find the total volume of the sand delivered in cubic feel, 
then look up the weight of sand per cubic foot in the table and 
multiply. Finally divide by 150 lbs. per wheelbarrow trip, tu 
find the number of trips. 

Press Display/Comments 

2 Cxi 27 LX, yt» C*Ci 4H6U. lbs. (approximate weight 

of delivered sand) 

[±] 150 sm 32.4 about 33 trips! 





Weights of 

Common Substances 


S&batMuc 

Afipfiaimtite ttvigkl 
pounds pfr cubic fix 

Aluminum 

162 

Books 

30 to 4H 

Brass 

500 to 525 

Brick, common 

125 

Charcoal 

15 lo 30 

Clothing, firmly packed 

1010 15 

Concrete 

145 

Copper 

540 to 555 

Cork 

15 

Earth, moist loose 

70 to80 

Gasoline, kerosene, etc. 

45 lo 50 

Glass 

160 to 180 

Gold 

1204 

ke 

57 

Iron, cast 

450 

Lead 

710 

Mud 

110 to 130 

Oils, vegetable or mineral 

55 to 60 

Sand 

OOto 120 

Silver 

655 

Snow, fresh (alien 

5 to 12 

Snow, wet and compacted 

15 to 50 

Steel 

4*j 

Stone, unbroken 

160 (varies 

* Water 

with type) 

52.5 

'*WnntL hand 

45 

"Wood, soft 

30 


"Use the weight of water for all water -like sufch 
stances, such as canned vegetables, fmii juice, 
beverages or milk. 

** Varies widely with type and moisture content. 






UNLOCKING ALGEBRA 

Introduction 


A whole spectrum of problems from nature, the business world, 
science (and required classes) involve algebra. Your calcu¬ 
lator can real! y be a key that 11 unlocks" -algebra for you. 

Why, you say? Well, many of the problems people have with al¬ 
gebra aren't really problems with algebra at all! They're 
problems with ariihmrtir, Trying to keep all the additions, 
squarings, mdtipUeations and other things straight - right white 
you're trying to concentrate on the construction of an equ«v 
lion m the real "‘whys” of a problem - can be very tricky. 

Thai s where your calculator can be a real key. till keep 
tabs on the numbers white you concentrate on the algebra 

The following examples cover a variety of algebraic situa¬ 
tions, and show bow some of the standard Eonls of algebra 
can be used with your calculator We hope these examples will 
be; just the beginning for you! Once youYe a little freer of the 
number juggling - you may find algebra "imlodts" itself! 
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UNLOCKING ALGEBRA 

Opening Up 
Expressions 

Many "expressions'' are just collections of numbers* operations 
and/or terms that can be evaluated to one final number. 

You will find yuiir calculator to be a very powerful tool in 
evaluating such expressions, but be careful to enter the 
expression properly, 'Rie following examples have been carefully 
put together to show you the ropes. 

A, Hums and differences 
(12 - 3) - t—6 + 93 - 

Pre« 

XI 12 [XI 3 CD XI 1X1 6 EB 

m e no < cs 


Di ipl ay/Com menu 

ft. Note that negative 
numbers are entered by 
pressing l+Fi after the 
number is entered. 



B. Products 

(HH)- 

Ej 1 L+J 2 CD 3 CEI r*~ 

r+i 4 *B i_£] 6 i-.n c=- 


C Quotients 



12 + 4—6 


Display/Comments 

170 3 

18.375 Note: Y<m 
must pmvidr the 
iifirrstii/n sign between 
the porentkescs tend 
rearrange the 
pmbinti fa/Mow 
the nelts of 
aigebru. 


If you visualize this probkm as 

(“ - a) + (l 2 + 4 - fi) =, then entry 
into tht; cakulalur uill bt* siniplc*- 


4 -2 





Press 


Oispfay/Cdmments 


( 'J 7 El S[£J 2 IT ]\+3 CD 

12 C±J 4 L= 6 OH L=i -0.1125 Voter When 

rtjure Chart one number is 

contained in the 

denominator, pul parentheses 
around the whole thing. 

I*- Powers 


M* 9 ‘- 


Pre ®* Display/Comments 

2 jzim 3 m ammuj 

l CEl 4 CD CHI 3. C=d 52.734375 Caution: 

Tile r operation will 
not handle a negative 
value for y. You’ll have 
to keep track of the sign 
yourself when y is nega¬ 
tive. 


E. Mixed Operations 

<2 + fi) - |Ji (Good luck on this one!) 


Press 


Display/Comments 


zafi[=]aLQlB]2Fl i 
3® iimcBCijp 3L-:mm 

9H5QJH3CE L=JLxJ 6 m 
1KH=] 


Remember to mentally 
rewrite as done in 
Example C. 

I S3, is the answer. 


In this last example, keep two things in mind. First, the 
denominator contains lots of terms, so it should be solved first 
nntl stored in memory. Second, allow some time for your 
ciilnilrtiur to finish working between key strokes. 
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UNLOCKING ALGEBRA 

Simplifying 

Expressions 


Often in algebra you may be asked to smfrlify an expression. 

In these cases you are not given enough information to reduce 
the expression to a single number, but you can combine terms. 
For example: 

Simplify the expression I3xy - 12x + tly - I4(2x — y + dxv). 
Remember that terms containing x, xy, and. y cannot be added nr 
subtracted from each other unless the values of x and y arc 
known. Since in this case such, information is not provided, 
all you can do is simplify the expression by combining all the 
terms that contain x, y f or xy stpetratriy. (This process is 
called combining like terms. 1 Remember a(b+c) = ab + ac* 

p ress Display/Comments 


First combine the terms 
containing X 

14 GEJ E23 2 CH] 12 [=3 -40* x 

Then combine the xy terms 
14 m IS 3 m 13 G=l -29. xy 

Then add the y terms 

14 E3 ® 1 tH 41 IF1 27* y 


’Hie expression may be simplified to 40x - 29xy + 2<y, 
It is accepted practice to write expressions of this sort 
in alphabetical order of the variables 



4! 





UNLOCKING ALGEBRA 



Vocabulary of 
Simple Equations 


Vim’ll find youreakuktor a big help in performing the 
arithmetic associated with equations - but you have to supply 
ihe algebra. In many algebra clauses a lot of time will be 
spent solving simple equations, so it will be handv to know 
fm w your calculator tarn help. 

Some special words are used when talking about equations. The 
equal sign is understood to separate the equation into two 
parts: a left side, and a right side. The numbers which multiply 
the unknowns are called cetjjkients and the other numbers 
in the equation are called amtanJs. 

Now look at the equation 3x - 18. The method used to find the 
number represented by x is to divide both sides by 3, 

3 IS . , lg in 

3 X - 3 x " '•( or K = ~j (since lx is just 

written as x. l To solve with your calculator: 


Press 

18 m 3 ts] 


Display/Comments 

6- so x = 6 


Now solve 3x + x - N - fi.3 

First combine all of the unknown terms on the left and then 
combine all of the constants on the right; the result wifi be 
a simple equation of the same form as the first example. 


Press 

3 GF| t IeJ m 


4. x on the left side 
stored for later. 

4.7 on the right side. 
At this point the equation 
ha s been simplified to 


Display /Com merits 


ii l-i 6,3 m 


FH •«» 


4x = 4.7 
1.175 You just 
divided both sides of 
the equation by 4. 

So. x = 1,175. 
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UNLOCKING ALGEBRA 

Moving Terms in 
Simple Equations 

Often tn solving simple equations it will be necessary to 
move terms from one side of the equals sign to thr 
other—to separate the known from the unknown terms. 
Your calculator will make things easier hy keeping track 
of the arithmetic-youll have to help it hy keeping in 
mind some of the rules illustrated below. 

Example: 

Solve 4.2x 16.3 - fix - 7,6 for x. 



Solution: First, move the fix term to the left side of the 
equation. This can be done by adding —fix to holh sides. In 
this way the quantity fix is removed from the ngbl side and 
appears on the left side as -fiK. (Many people just remember 
to change the sign of a term as it moves across the equal 
sign.) Next, the -16.3 needs to be moved to the right side, 
so add 16.3 to both sides. The -16.3 becomes +16.3 on the 
right side To solve this equation with your calculator 


Press 

4.2 Zl 6 ^1 m 

7.6 m m ifi .3 rc 
rr |rg; r=~i 


Display/Comments 

-1 .ft x on the left side 

stored for Eater 
8.7 on the right side, 
The equation is now 
-l.fix = 8.7 
-4.8333333 You just 
divided both sides of 
the equation by 1.8, 
x = -4.8333333. 


*6 





Checking i'anr Rtsults 

A big advantage 1 to solving equations using the calculator 
is that checking your result is very easy. You can always 
know that you an' right for wrong). Just store the value. .1 
k m memory, and then use it to evaluate both sides of the 
equation, If you have correctly solved the equation, the 
left side slKwId always equal the right side, 
hor example, in the previous equation the result was 
51 - ■ 1.8333333. Store this value in memory. Now evaluate 
both sides of the equation; 

4.2x - 16.3 = fix - 7.6, and use the recall key for x, 
wherever it appears. 

^ ress Display/Comments 

4j m m [3 16.3 1= -36.6 Value of the right 

side. You need to record 
this value or remember 
it. 

6 L* I ^ I - 7.6 =J -36.6 The equation is 

correctly solved since 
the two sides are equal, 

Sometimes the value of the 1 wo sides wit! not be precisely 
equal, even when the equation is solved properly, because 
the calculator will “round off’ numbers internally. 
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UNLOCKING ALGEBRA 

Simple Equations- 
Step-by-Step Procedure 


Here are some steps to follow in using your calculator to help 
in solving simple equations. 


Step 1. Combine all variable term coefficients on the left 
side of the equation and store in the memory. (Remember to 
change the sign of any value iliat you “take'' from the right 
side of the equation and move to the left.) 

Step 2, Combine all non variable terms on the right side of 
the equation. (Remember to change the sign on any value Lhat 
you "take" from the left side and move to the right side.) 

Step 3. Press ;"*»] [=3 The number in the display is the 
correct value for x. 


Step 4. To check, store your result in memory, and use it to 
separately evaluate the two sides of the equal ion .(Just press 
[wxl when the value of x is Lu be inserted. ) 

Try this one: 

S<ilve for x when 3(0.2* + 0.6) - 0.5x - 7 
In this problem be careful in handling the parentheses. They 
must be handled using the distributive law. Remember that 
3(0.2* + 0.6} equals 3<0.2x) + 3(0. 6) so both of the numbers 
in parentheses are multiplied by 3. To solve this equation 
with your calculator: 

Press Dispiay/Comments 


3 S3 0,2 ED 0.5 = I M 
3 S3 0.6 .*B EE3 7 13=] 
[H f«] [13 


U.I Step], (Combine"* 
terms} 

-8.8 Step 2. (Combine 
constant terms} 

-8$. Step 3. x — —SS 


To check: 

M 

3 LSI EE3 0.2 DT5 1"“ E±_l 
0.6 LU [ = 1 

0,5 DO l*L ra 7 = 


Step 4. First store your 
result, and then use it Lu 
evaluate both sides of the 
equation. 

51. Value of the 
left side. 

51. Value of the 
right side. Solution correct. 




UNLOCKING ALGEBRA 

Equations, Fractions, 
and Your Calculator 

Equations with fractions may look tncky, but with your 
calculator helping you with Accurate arithmetic (anti a check 
on your result si you can handle them with little hassle, 

Here's an example which involves two sets of parentheses as 
well as fractions. 



Solve for x when: 3.5 Qx - | J = | {'2. - Jl 



Press 


Display/Comments 


3,5 lx; 1 i + ; 3.timm3Fl5 
□dtSlXf 2 s 9: > im r=i 


3.5 L*.l 3 |_±J 5 I + II i I 3l.' i_ .J 5 

mim l=3 
ra m t=] 


1.3 ' This is the coefficien t 
of x on the leftside 

(Step 1) 

3.3 Sum of constants on 
the right side (Step 2) 
2.5384615 Value of x 
(Step 3) 


To chirk: 


H§ 

3.5 m LG 1 C+ 3 1 Ml 
H§jL=JQIl3L± : 5Lj. l i. =_; 
3E5EB EO 2 CEJIXI2E] 
9£HE«ai mml=] 

/ 


Store your result,. and 
evaluate both sides of the 
equation, 

0.86l&3S4 ft Value of left 
side. 

0,861 aSW !S Value of 
rii^hL side. 

The sohjtkm is correct. 
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UNLOCKING ALGEBRA 

Adding Equations 
- Why? How? 

Many problems, particularly word problems. will result in 
ta'u linear equations which must then be solved for (m un 
k nowns. The following examples will introduce concepts that 
will be handy in solving such equations. 

Example. 1. Adding Equations. 

One dollar is equivalent in value to H> nickels and 2 quarters. 

A debt [if 25c may be thought of as Owing 5 nickels. You can 
express these fwo statements In "equation" form, and then arid 
them as folkiws: 

I dollar - 10 nickels + 2 quarters 
plus -25< = -5 nickels ___ 

I dollar 25c = 10 nickels + 2 quarters - 5 nickels 
or lUOe - 25c = 50c + 50c 25c 

or 75< = 75c. Notice that 

it is correct to add two equations because you really are just 
adding equivalent quantities to each side of the first equation. 

Example2. Add the equations 3x i 4y = 7. 2* - 3y - -5 

3x + 4y - 7 

plus U - 3y » - 5 

llx +■ 4y + 2x - 3y - 7 - 5 
Combining terms gives 5x + y = 2. This equation was 
generated from the two previous equations using sound 
mathematics. This equation will have the same Solutions 
for x and y as the origiiml two equation*. 

Example 3. Add the equations Jx - 4y — 7 and + 5y - 8 

3x + 4y - 7 
plus 3x + 5y = ii 
9y = 15 

When these two linear equations are- added the result is 
a simple equation which can be solved for y. fliis value 
for v is the solution for y in the original equations. The 
x terms" vanished" when the equations were added. Think 
about this-can you always cause one nit the unknowns to 
vanish when adding 2 equations? 
iThe answer b YES!) This procedure is illustrated in the 
next examples-and is the first step in solving 2 vtjurditms 
4' 10 itilh 2 idikmm'm. 








UNLOCKING ALGEBRA 


§m% 


Adding Equations to 
Eliminate an Unknown 




Example}. Cause the s terms to vanish when adding the 
equations x + 3y = 7 and -2x + 2y -3 
One way to arrange for the x terms to vanish is to multiply 
both sides of the first equation by 2. 

2(x + 3y> - 2(7) Kerne ruber a(b +■ c) - a b + ac 
so 2x + 6y = Id Now add this equation to the second 

equation - 2% +■ 2y = 3 

ftjf _ 17 is the result. This equation 
could now be solved for y. 

Example 2. Cause the x terms tn vanish when adding the 
equations 4x ■ 3> = 3 and 3x + 4y - fi. 

The trick is to make the x lerms have equal values, but opposite 
sii-ns. Funis on what is necessary t» change 4.i to -3x, One 
way is to divide 4x hy 4 leaving lx. and then to multiply by 
-3. Dividing by -1 ami multiplying by 3 is the same as 

multiplying by so multiply boLh sides of the first equation bv - ? 

1 4 



Now, adding second equation: 'lx +- 4y = g 


9 Q 

-- y + 4 y= | + 6 


which can be further reduced to: 1.75y - 3.75 

Hie x terns vanished when the equations were added. The 
resulting equation may be solved fur y. Adding equations 
to eliminate tme of the variables is the first step m 
sabring two simultaneous linear equations with 2 unknowns by 
ttie addition method 









UNLOCKING ALGEBRA 

Solution of Two 
Linear Equations 

The solution to many problems, both from algebra das® and 
everyday life, often boils down to solving 2 equations with 
2 unknowns. Your calculator will help by keeping track of 
the arithmetic - while you handle the algebra, (The previous 
2 sections get together the tacts youll need J 

Emmpir: 

Find x and y when x + y = 2 and 2x - 3y = 5. 

Solution: 

First, use the addition method to eliminate the x terms, in 
order for lhe k term in the first equation lb equal the nega¬ 
tive of the x term in the second equation, it should be mul¬ 
tiplied by -2, 

-2(x + y) = -2(2) or -2x - 2y = -4 
Now add this equation to the second equation 2x _3y 5 

The result is -5y - 1 

This equation may be solved for y givingy = — !. 

Now substitute this value of y hack into the firsi equation and 

find tl In x + y - 2 if y = l then x - l = 2 . On your calcu- 



Presa 


Display/Co mvnenta 


2 L+m lfflsms 2.2 This is the value 

of x, m x = 2.2 and y - - 

Next check these values to make sure 

they also work in the second equation: 2x - :iy 5. 


Does 2(2. 2 \ - 3(-i} =53 
2 UC 2.2 liimjHimiEIII 


□ [X:Cl][=] 5i The equations are 

both true when x - 2+2 and 
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UNLOCKING ALGEBRA 

Solution of an 
Investment Problem 

Ms. Johnson would like to invest her savings of $30,500 in. 
both guv eminent bonds paying 5.5^ interest and stork which 
she expects to pay 8% interest. She would tike an income from 
her investment of SI 20 per month- Let B represent the amount 
to be in vested in bonds and 5 represent the amount to be 
invested in stock. 

B + S = 2G,50fi dollars (total amount) 
arid (MJ55B+0,0®S = 120(12} (yearly income) 

Tbe first equation can lie multiplied by -0.055 and then 
added to the second equation to remove the R terms. 

-0.055 (B + 51 = -0.055 (20.500) 



Press 

0.055 d£ LT8J 20,500 ® 

So the first equation: become?: 
adding the second equation to it 


Display/Comments 

-1127.5 

-0 0558 - 0,0555 = -1127.5 
0.0558 -i- 0.0B S ^ 120(12) 


Press 


Display/Comments 


0.055 \*t DU 0.08 t=] (Ml 0.025 the coefficient ofS 
1127.5 (±EL£]iIT] 120I3TU2CI] 

[=1 312.5 So. adding the two 

equations gives: 

To fim sh the solution for S: O.Q255 = 312.5 


□U @Bl IsJ 12500, dollars to be 

invested in stock (S). 

Tu find the amount to be invested in bunds substitute 12500 
for 5 in the first equation: B + 125TN) = 20,500 


Press Display/Comments 

20500 S 12500 E=] 8000. dollars to be 

invested in bonds (B). 
Now, check in the second equation, substituting for B and S 
0.055 {8000) + 0.08 (12500) = 120(12) 


Press Otepfay/Comroents 

.055 [x~ 8000 rauj 0.08 IjT! 

12500 CXI C=I1 
120 L*LI 12 Ls3 
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1440. 

1440. The solutions are 
correct. 






(UNLOCKING ALGEBRA 

Linear Equations 
with Fractions 

With your calculator helping to handle (be arithmetic, 
even equations involving fractious can be tackled with 
much less chance for error, Fornjantplr: 

Find x and y when |x - |y - -1.2 and |x + 2y = 10 4 

First, change the x term in the hrst equation so (hat it 
equals the negative of the x term in the second equation. 

To End the equalising factor, divide the coefficient you want 
L —4/SJ by ttu'present coefficient VZ/ r S). Then multiply each term 
in the equation by the result. (Tills method always works! i 

press Display/Comments 

4tSK[HH5E) IU2[+31[1I 
[El l»“j 

2 !+] J (3 te lE] 

4 IE 2] 5 [S ® B 
12 SJ &E E 


Next, add the second equation 

o,8 m cs lG 4 astuE 

(IM ID 2 fEl Lsioj 
1.44 CD 10,4 LEI 
j+1 BBS rsi 

Substitute this value of y into the 
first equation to find x. Solve 

!■-*«)--« 

1.2 IS EDJfFl 5 LS 4E »11=. 

[2 El ZI+J3H S 3. so x - 3. 

Now check in the second equation: 

4-14 4 L+j 5 IE 3 flU |2L*J 4 CO HE 10.4 which is correct. 


1.2 Use this number 
to multiply the first 
equation. 

~0.8x 

0.96y 

I. 44 

The first equation is 
now —U_8x +■ G.96y = 1,44 

+ 2y = 10.4 

(►. as desired - the 
x term has vanished. 

2:96 y. (y is now 
the only variable, i 

II. 84 

4. so y = 4 






UNLOCKING ALGEBRA 

Scientific Notation 


Handling very large and very small numbersbecomes :s snap 
nn. your calculator This enables you to ponder on some 
pretty wild tilings! For txampk 

If one piece of paper is 10 'm thick* how many pieces of 
paper piled llat will it take to make n pile as high as the 
moon? (The distance to the moon is about 3*8 x 1 ) 

Solution: ITie distance to the moon (ri) equals the 
number of pages (nj times the thickness per page ft} so: 
d = nt 



. 3,8 x Ifftn 

10 hn 

Note: 

H i 1 must be entered into the calculator as 1 x 10' 4 3 scientific 
notation is used. 

Pres s D is play /Com me nts 

3.8 tfp H ¥1 1 Ji!l 4 f! 3.8 1 2 The number 

nfsheelsEs3.fi - K) 1 

Think about this one: I fall of the people in a city with a 
population of 1 million had a 4-inch thick phone book, and they 
stacked them all up, how high would they go? 
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Theorem 


Many years ago. a sharp man named Pythagoras developed a 
formula which is now often referred to as the Pythagorean 
theorem: 

c* - a* + V 

ITias equation applies to all r& r frf trmngte s. Since right 
triangles are pretty common things, the Pythagorean theorem 
is a very useful little formula. It basically states that 
no matter how a right triangle is constructed, the square 
of the longest side equals the sum of the squares of the 
other two sides. You might like to see this for yourself. 

Try this - Lake a sheet of paper and use a corner as the 
right angle. Draw a straight line across the paper to form 
a triangle. 



sheet of paper 


triangle 
straight line 


Here, e represents the length of the longest aide (opposite the 
right angle), and a and b represent the length of the oilier 
two sides. With a ruler yon can measure a, b, and c for 
yourself, and substitute your values into the formula 
0 s = a 3 + b*. to check it out. 

You should find that the value you obtain for c- will be 
approximately (you can't measure the lengths exactly) the 
value obtained for a- 4 b ; ‘. 

Press Display/Comments 

(your value for c) tail Value for e* 

(your value for a) tail I_±J 


Value for a= + b v 
Are they equal? 


(your value for b) [e'l I = 1 


The Pythagorean formula is used extensively in mathematics 
so make sure that you understand it. 
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UNLOCKING ALGEBRA 

Examples of the 
Pythagorean Theorem 

Example 1, 

Suppose.' yuu have Just purchased a tower for a radio antenna 
which is If.l 1 meters tail. Vou want to suspend the tower by 
3 guy wires which will be located fi meters from the base, How 
much guy wire should you buy? 



guy wire 


The tower and the distance along the ground to the guy 
wires form right angles, so the Pythagorean 
formula pay be used. 

c= = a- + b- 

{lenglii of guy wire) 1 ' = {height of tower) 2 
+ (distance along the ground)* 

(length of guy wire)’" - t0 ; + 6 - tower 
length of guy wire = V HF + 6^ Jii—fim— 

Press 



to m ra e® m \j? 
D0 3 a 


Example 2. 


Display/Comments 

11.661004 length of 1 wire 
34,985711 s« you need 
at least 35 meters of 
guy wire for the 3 
supports. 


If your desk top is 75cm wide and 130cm long, how long js 
a diagonal of the desk top? 


Press 

75. «'• i+ 130 ;.*? l=] :« 



Display/Comments 

1.10,08331 or abou t 
150 cm 
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UNLOCKING ALGEBRA 

Distance Between 
Two Points 


Often, mathematics can be useful when calculating tlislamrs, 
whether rfs navigating across an ocean, plotting points on n 
graph, or solving a problem in algebra eta$& A formula can be 
derived tn help handle distance problems I'oEien jusl called the 
"distance formula^), The distance formula is a special form of 
the fVihagorean theorem, Kx^rmne the- examples shown below 
They'll Introduce some concepts used in deriving the distance 
fontmk—h> sHtvw von how ii works and where it came from- 


Ex&mpfr 1. T wo nf your friends are walking ;i way from you along a 
straight path. One friend walks 5 meters and the other walks 
1.H meters in the same direction. How far apart arc your friends 
[You probably can easily figure that the answer to (his problem 
is 5 meters, > f r -sain mm it a sketch of this problem: 


* f 

0 12 3-15 6 7 H 9 10 

Start x, x. 


x (Erection 


If you wanted tn keep 1 nick uf the direct it m your friends 
walked youcould call it (ho x direction. You could represent 
the distance one friend walked as x f , and the distance 
your other friend walked a* Then you could write a formula 
for the distance they are apart: It would he k, - x,. 

So the distance is x, x. Id 5 -5 meters. 

Now suppose that one friend walks 3 meters m the opposite 
direction. Will the formula k. - x, still apply? 


4 IK 


3 2 I ft 1 2 3 4 5 fi 7 8 D 10 

Cl f *# 

Start 


x direction 


x. - x, = If) - (-3) = 13 


Hie formula still works! 


f-Vtiir: If you reversed the order of this formula and found 
x, - x... you would jjet t 3) - 10 equals 13. This is ihe same 
distance, but is negative. As you’ll see, when usinj! the 
distance formula this is no problem since all distances are 
squared, and ( 13 r - 13 ? .j 





UNLOCKING ALGEBRA 

Graphing, Distance, 
Pythagorean Theorem 

Graph the prints (ft,2) and (3,5) and find the distance between 
the two prints {the length of line segment Libeled V in the 
diagram). I :se the Pythagorean theorem. 

By looking at the graph, you can 
see that the length of side b is 
6-3, and the length of 
side a is 5 2. Inserting 
these lengths into the 
Pythagorean formula gives 
e- = (6 - 3F + (5 -2P 

Press 

CD 6 l - 3fD®E 
rn ft EZ! 2 CD lit! [=] *] 



4.2428407 The pints 

are about 4,2 units 
apan. 



If you think about tins example, vuu'll begin to see that a 
general formula for the distance between two points may be 
found as follows Find the distance between the prints (*,. y 1 1 
and Ix., j?.,). on the.diagram below, using the Pythagorean 
formula. 

d- = a- + b-. 


Looking at the graph you can see that the distance a - I v, - y,) 
and the distance b = (x ; - x, >, so 




d- = \y, - X)V 

Take the positive square rc m>t of 



7 

both side s uF this equated and 



d/ 

youl g£fc 



7 

d = Vfy. - y.i- + (x., - x,)’ 

Vi 

Br.-y.) 


This useful readt is often called 



I 

the distance formula. 

0 

7 

h * 
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UNLOCKING ALGEBRA 

Use of the 
Distance Formula 

Here are a few examples of how the distance formula (derived 
in tiie previous section) can come in handy. Your calculator 
makes using the formula quite easy. 

Example L 

Find the distance between these two graphed points: (6, 34) 
and (8(1, 37), using the distance formula. 

Solution: 

Lei the first point be (s 1r y,J so x, - 6 and y, = 34 
Lei the second point be (x .. y .i so x = 80and y . 37 

The distance formula is: 

d = V(yn - y,)- + (x, - x.T r 
Substitute in the values for x,, x,, y,. and y.. 

d = V{37 - 34F + (STnij* 

Press Qisplay/Commenls 

L f J 37 E3 34 on m m 

□ 80 LEI 6 m L*fJ L=. ^ 74.0B078G The points are 

about 74 units apart. 



Example?. 

Find the distance from (-6, 34) to 1-30, 78). Notice that this 
problem involves negative numbers, so be careful when substi¬ 
tuting them into the distance formula. 

Solution: 

Let the first point be fx,. y ( ) so x, - 6 and y, = 34 

Let the second piun-i be (x,, yj su x, = -30 and y. - 78 
d = v'(y 3 - yj)**'+ (itj - x,; ? 
d = v (7fT= 34? + (-30 - (-fr)7 

Press Display,■'Comments 

LD 78 :-1 34 JD 1 L«*l : f I 

□II 31) HE. : s l*E LlI 56.ft5(lKH2 These points arc 

[if] [=J UTi about 57 units apart. 
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Factoring a 
Quadratic Equation 

'ITiene are a variety of problems in nature that involve equa¬ 
tions which contain both an %■ and an x term (these are called 
quadratic equations*. Solving these equations requires some 
special techniques which your calculator can make easier to 
handle and rheck on. For instance, solve for X when 
x- 4 Sx + 6 = 0. 

One technique for solving equations of this type is called 
factoring. This technique is based on a law from algebra 
called the distributive law. A special form of this law tells 
you ihat (a + b) (c + dj = a(c + dl + b(c + d) = ae + ad + be + bd. 
This type of multiplication process is important m algebra and 
in handling quadratic problems - it's a good idea to gel familiar 
with it . (You can substitute numbers into this and check it 
with your calculator if you have difficulty believing it.) 

Now using this rule try multiplying (x - 2) (x + 3). You should 
get x' 4 3* * 2x + 6, which is equal to x : 4 Sx + 6. Compare 
this to the original equation. 

Looking at the original equation x- 4 5x 4 6 = U, it is now 
apparent that this equation may be w ritten as 
(x + 2) <x + 3> = 0 

For thi* equation to be true, either the (x t 2) or the (x + 31 
must equal 11, (Remember that any number times U is 0 ,) 

When x 4 2 - 0, adding-2 to both sides gives x = -2; and 
when x 4 3 - 0, adding-3 to both sides gives x - -3, 

So x* + Sx i 6 = n when x = -2 or x = -3. These are the two 
solutions or "n»ots" of the quadratic equation. Check by 
substitution. 

P r *»* Display/Comments 

2 m ta it] co s Ei 2 

ttti DD + 1 fi So^ + Sx + G^Owhen 

x = -2. 

3 l±B Ddl [+: CD 5 1X1 3 

£3 □□ £3 fi iXI (I. So x- 4 5x + 6 = 0 when 

x = -3. 

The solutions to the original equation 
are x - -2 and x - -3. 
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UNLOCKING ALGEBRA 

Derivation of the 
Quadratic Formula 


There is an important formula in algebra which allows you to 
solve even tough quadratic equations fairly easily especially 
with your calculator handling the arithmetic. A look at an 
example will help shw how this formula came about: 


Examjik: 


Findx when 3x' + 2x - 15 = 0 
(You can try all day to factor this equation and it won’t dn 
much goad.! There is another method of solving these equations 
which is called "completing ihe square.” Completing the square 
is a lot of work though. soil is generally done for a 
generalized form of tile equation, The result ing formula for 
the values of x is called the quadratic formula. The following 
is a "lour” of Ihe steps il takes to cook up the quadratic 
formula. 


The generalized form of a quadratic equation is ax • bx » c 11 
All quadratic equations nay be written in this form. 

b c 

Divide bnTh ?.ides of the equation by a, giving x~ +■ -s + ; = H. 

3 3 - 

Add “ 7 - ~ to both sides giving x- + -jX * ^ “ - L ~ 

Now the left aide of the equation maiy be fariored to give you: 


( 


b r _ b- 
5< + 2a) 4a" 


Taking the square root of both sides of the equation gives 


x 


b b- 

+• -- = -I- l ( - 

2a _ \4a 2 


c 

a 


Now adding Lu both aides gives x = - ^ ^. ■ 

The general equation has now beer solved fur x This equal ion 
is normally written in another form for ease of calculation, as 
well now show . 


*-22 






C 4il 

Multiply the - term by •■ jpving s = - 

Add the terms under the radical t x - - 



a . IE Vd b W - 4ac 

Remember yj- = f so x = - ^ ^ - 

Adding gives the accepted form of the quadrat it' formula: 


•b ± V b- - -lac 
_2a_ 
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UNLOCKING ALGEBRA 

Using the 
Quadratic Formula 


The quadratic formula (derived in lhe previous section) may 
look tricky to evaluate — but with your calculator handling 
the squares, square roots and keeping accurate track of what's 
going on. it's much less hassle. 


Esamptf- 

Find the values of x which satisfy the equation 3x* + 2x — 15 — 0. 
This is a quadratic equation written in the form 
ax 3 + bx + c = 0, The values of a r b and c are a - 3, b 2 and 
c = - 15, Substituting these values into the quadratic formula: 

x = k ± V j?-“ gives values for x of 

-2 + vz*— 40 ) (-is) , n . 2 Vr m (-HT 

2(3) “ 2(3) 

Since the radical term is the same in these two solutions, it 
will be evaluated first. 


Pr«i 


Oiipliy/Coiiuninti 


2 tsL CBDII 4 IS 3 .El 15 HE 

co to XI 


2 */-: . ♦ ;«a; | = ; >j j 2 

130 3 ra X 

2 e □ n® n] Ei m 2 

ca 3 eo rc 


13.56466 

Value of the radical term 
now stored for later use. 
One solution is x - 

1.9274433 

Another solution is x = 
-2.56411 (Store it for 


checking) 

These values may be checked in the original equation. 









UNLOCKING ALGEBRA 

Graphing, Roots 
of a Polynomial 



Graphs of equations are often intriguing (and sometimes beau- 
tifulj pictures that show how functions work. They can he 
used in tackling some solutions that might otherwise be 
next to impossible. Your calculator makes graphing much easi¬ 
er than ever before. For example: 

Find the values of k which are solutions (roots) of the 
equation. 

x 1 - 14*" + S3x £ - 106* + 56 = 0 
This is a polynomial equation, and these are normally very dif¬ 
ficult to strive, but your calculator will greatly reduce the 
difficulty. Polynomials often have several roots and the 
easiest method of solution may be to assume that the equation 
equals y and graph it- The points where the cuncnm£S the x axis 
art' jwte {where the polynomial equals zero). 


Evaluate the polynomial when x = 3. 

0 i s pi ay/ Com me n l $ 


Press 

3 fsml 


Store the value of x 
since it will be needed 
several times. 


03 413 cn i4 qdceimidb sen 
m l+j m 63 m kl m cn m 

m lets LMJ PQ L_>J L+J 56 L=3 B.OOOOOOS When x equals 

3, y equals approximately 8. 

As many points as needed may be evaluated with your calculator. 



m* + sc = 


X 

axis 


Y 


Nok: This method will not work to find negative roots 
unless you keep track of the signs mentally, since 
Lffl cannot be used with a negative value for y. 

Also, remember to allow some time for your calculator to 
“thtok" between keystrokes — particularly when using the 
S3 key. 
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TURNING TO BUSINESS AND FINANCE 

Introduction 


I uni now, the rnnlh for your major financial decisions may 
haw been “handled” by others - you've had to take your lumps 
Muslim; someoneelse's calculations, But now, using your 
calculator, you can personally check the weird-looking 
formulas and calculations related to finances. Even intxrrrt 
problems are easy with the help i if the [?' key. 

ITie examples in this section will not only illustrate the 
r . key, but will also show with some everyday examples 
haw your calculator can help you check financial math and 
assist you in making money saving decisions. 





TURNING TO BUSINESS AND FINANCE 

Figuring Points 


When selling a house, you often have to “pay real estate 
points". This means that due to differences in interest 
rates the setter has lu pay extra interest (called points) 
nn a house that is refinanced through FHA Neal estate 
points are often charged nn the basis of 4 points for 
each 1 % clifferrme in interest rates between the FHA ur V1 
iotfw and thetmventional bank-type loan. 

As an example, consider that you're selling a house for 
828,000 through an FH A loan with 4*. down (you don't pay 
points on the down payment) and at a 9 r f interest rale on 
the balance. Let's say that the conventional loan rate on 
the same amount is 9%% interest- On tins basis, 

a) How many points do you as seller have to pay.' and 

b) How much money do these points represent? t Ea< h paint 
represents 1% of the selling fine* tess the down payment > 

Saint tan: 

a) Number of points ■- (9^ - 9) * 4 
(Note 9% = 9.75) 

b) Cost of points = (28,000 - 4 E i ■ <# of points BH 5 

Press Display/Com menls 

a) 

CD 9.75 C3 9 on 

E 4 E) 3. points 

b) 

28000 mtKl ,04 [= I S3 

mnKirmnn ra r=. aoe,4 cost of points 

The “point" system is pan of the settlement cost to the 
seller of teal estate. However, in anticipation of this 
cost, the seller usually prices the property higher. The 
result is that points effectively increase ih** interest 
rate on the loan to ihe 






TURNING TO BUSINESS AND FINANCE 

Foreign Travel 
Money Mixup 

Someday we all want to take an international tnp. When you 
do, though, one item will be of central importance - your 
money. You’re concerned not only with the money you start 
with, but also how much your money is worth in another coun¬ 
try's currency. For example, if ynure quoted foreign prices 
for varbiis expenses of hotel, entertainment, etc., you need 
to know how much money to take. To do this, you have to know 
the value of the IJ. S, dollar with respect to the currency of 
the country you're going to visit. 



For example, the imaginary country of Xem has a monetary ex¬ 
change rate such that one dollar equals 1.3 Z’s (the Z is 
their unit of currency i. OK. you know your total expenses 
will be 5351 for air fare. 2413 Z's for hold, guide, and en¬ 
tertainment, and $fi?2 for a return boat trip (including mis¬ 
cellaneous expenses), 

a} How much money in dollars will you reed for the trip? 
b) You saved 200 Z’s as souvenirs, But, on your boat 
trip, you needed the extra cash at one of the island stops. 

If the island's currency, the KO, has an exchange rate of 
(1.79 KO's to one I'.S. dollar, how many KO's did vmi get for 
the 2041 Z’s? 

Solution: 

;ti To solve, first convert the Z's to dollars and then add 
the dollar amounts together for the total. Since 1.3 Z's =■ 

$1. the conversion factor t - ( j “-^ is used. 

Total dollar* = ,$351 + <24}3 7A (~ 7 jJ + $672 


b) Since 1.3 Z 
Tins means that 


il andU.“9K0 - SI. 1,3Z’s = 

0.79KO. , 

is the con version factor. 


0,79 KO, 


Total KO's = 200Z’s x f™*-) 

Presa Dps play/Com me nts 

a) 351 [T1 351. 

O: 2413 Lx;].- 1.3 □□ 1B56.1S38 [This is the 

number of dollars in 2413 Z's.) 

672 C=J 2H79.1538 Total dollars 

b) 200 Dt] .79 GtJ 1.3 r=] | % 1,53846 Number of KO’s 
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TURNING TO BUSINESS AND FINANCE 

Foreign Travel 
Devaluation 

The value of the U.S. dollar varies throughout the world as 
the world economy fluctuates, A particularly important aspect 
of this can affect you if you're travelling in a country' tliai 
devaluates its Currency while you're there. Basically, tie- 
valuation means that a country changes its rate of currency 
exchange such that its currency is worth less (devaluated y 
with respect toother world monies. 

For example, consider the country of Kanriia with its currency 
(the Randt valued at u. 71 Rand for SI .Oft (American). Assume 
that you traveled into Randia with $8Z4 and transferred all 
of this money into the Rand (R). 

a) How much money in Rands did you receive? 

Now, during your visit in Randia, you spent 319 Rands and, 
before leaving, you relumed to exchange the remainder of 
the money hack into dollars. However, the Rand had just heen 
\Sentlm'ci by the local government to U.85 Rand per American 
dollar 

b) I low much money in dollars did you receive after the 
devaluation? 

c) If you had exchanged your money hack to dollars before 
the devaluation, how many dollars would you have received? 

d) How much money (American dollars) did you lose as a result 
of the devaluation? 

Solution: 

( n 71Rv 
—~ a 

!j) Dollars you receive hack after devaluation: 

- - 3X9 R) (g^) - b 

c] LtoEtars you would have received back before 
devaluation - id - 319 R) (rT 7l"R) = L 
d) Money you loitf = c - b 



54 





Press 

a) 

*24 m .71 chi m 


Display/Comments 

585,01 Rands now 
stored for nes t step. 


b) 

f n gpi ed 319 lx) 

in 

ES IJ.85 r=] 

c) 

'mi GEi ,71 E3 


d) 

- 312.98824 [=] 


266.04 fa-319) 
stored for c below. 
312.98624 or $312.99 
dollars received 

374.70423 or $374.70 you 
would have received 
before devaluation. 

$61.71599 loss 


Devaluation of money tail spell sudden toss (or international 
tourists or merchants. Devaluation of money speffls bank¬ 
ruptcy (or governments whkh practice it too much and ton 
often. 





TURNING TO BUSINESS AND FINANCE 

Buying a Car 
Early Payoff 


You've just received a nice raise and it's time to buy a new car. 
However, you're still making payment 5 on your present cw. 
Before you go shopping for a new car, you need to determine 
how much you have left to pay off on your old car, so you can 
determine bow much of the trade-in offer will be left toward 
the down payment on the new one, 


Asa guess on the amount you still owe on vour old car. you 
can take the nurritier of remaining payments times your monthly 
payment. This actually is loo large a figure, though, since 
it also includes Lhe interest you’re paying To get the exact 
figure you need to use this formula; 

Bal = PmL p ~ ^ , + ^ j where 

Ral - Payoff balance 

I'ml - current monthly payment 

1 - monthly interest rate or the ( —— - J 

k = number of payments already made, and 
n = total number of monthly payments. 


This Formula may took tricky: however, your calculator makes 
it easy. Kor example. say your original loan was for 
months (n) and you’ve just made the 23rd payment 00 of 
$103,23. What’s your payoff balance if (he interest is 

U.fl 8 *' per year? ( 1 - ) - .99% per month. 








Solution: 

Pr*tS 

i sen 

m i ra .0099 m 


0 i s p (ay/Com mania 


1.0099 


E CD S 3 C *3 36 CD 03 (HI 0,12020560 Afar: After 
pushing this second CO wait for the calculator, as it takes some 
tone for this lJ 1 ! calculation, Do not press the neat key until the 
17 ‘l calculation is finished. 

SI 103 33 EE 0099 [=3 1253.4172 so the payoff 

amount is $1253.42 (your loan company may charge extra for 
early payoff, though). 

Now. you know your payoff, you've shopped around, and you 
fairly well know the price on your new car. However, you 
want to check on wlial your new monthly payments will be. 

This same formula will w r ork if you rearrange it to this; 



Find your new monthly payment using k 0 (no payments yet), 
36-month loan, 1 % per month interest (12% per year) on a 
principal of $4621), 


Press 


Display/Comments 


i tarns i m.oi L.n 

m 36 m ctj >□ 


1.01 

0.30107505 


Again, wait until the number in the display is completed 
before proceeding. Also, notice the use of the 3E1 key to make 
the 36 negative. This avoids using an extra JJLI anr! 
entering 0-36 since K is it (Note: Do not try to make the ,16 
negative by this sequen ce l r . 36 as tbs produces an error.) 

L±J -In L=! ism] 4620 [±] (■&] L=J 153.45011 payment 


per month 










TURNING TO BUSINESS AND FINANCE 



* Interest on 
_ the Interest 


Each of us shfwitd have some sort of plan fur financial 
security fur uur future. This can include everything from 
gum ball banks to saving accounts. annuities, ur even prop¬ 
erty and equipment fur investments, Getting into various 
plans and understanding them can be a rather complex pro¬ 
cess riE first glance. Some business math situations can 
seem to be an unreal maze of formulas involving lon^ periods 
uf interest, numbers raised to the 200th power artd so on. 
Your calculator however, ran help make the math involved 
much more "doable rr and understandable. Solving some of 
these problems can be almost impossible by conventional 
methods of logarithms and compound interest tables, etc. 
However, your calculator enables solutions that are .sink¬ 
ing examples of its chai standing labor-saving capabilities. 

For example, consider regular deposits into an interest- 
bearing account, like a savings account. If you deposit 
SttO each month into an account that pays fiE 
annually, bow much money would you have in 10 years? 

WeB* at first this doesn't seem ton bad. You could just 
multiply the number of months in ten years by But 
what about ihe interest? Then, after the hist year, 
there's interest on the interest and so un... To get the 
exact amunnl after ID years, llLI this may be figured by 
using the formula; 



Q + i) 11 - 1 


C = 1 J mt 


C = final “accrued” amount 

Pmt = amount of regular payment ^ 

i = interest rate per deposit period (m this case -yjp or 
0.5% per monthj 

n - iota! number of deposit periods (here n 12 ■ ID or 
120 months) 
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Thss formula fan be worked using this set of key strokes: 

Pmt iJLl CS'EEl-mi % [jlE 
m EifflE 

Press Oisp lay/Comments 

■ iso eh cp □□ i >□ .005 

I'J [?*] 120 3 lQG 0.81039668 

FEJ .005 l = i 20498.2ft total accrued amount 

in If) years. 

How mufti would accrue after 2 years? The only thing changed 
is n. l ; or 2 years n - 12 x 2 or 24 . 

Press Display/Comments 

ifio m m eh 1 cs 

.005 GG & j 24 L- 1 □ 0.12715977 

EG .005 Cs 4577.7516 



nt*!# t>. r*xw " 


fOO f (HX> 

EASY AND HOVEL WAYS 


MAKE MONEY. 


Stirt Ten Cents Each. 









TURNING TO BUSINESS AND FINANCE 

Marketable “Money” 


When you think about savings and investments, several dif¬ 
ferent methods usually tome to mind: savings accounts, cer¬ 
tificates of deposit, bonds, etc, But one that may not 
readily come to mind is investment m U. S. Treasury Bills. 

U,3, Treasury Bills are among the most marketable securities 
in the world. They are issued at less than fare value and 
then redeemed at face value on a specified maturity date; 
within a year or Jess. However, you have (he nice option of 
being aWe to sell these bSs on the open market before the 
maturity date. If you do, though, it's a good idea to know 
the interest rale being earned by the bill so that you won’t 
lose in the transaction. 

Consider a hypatiutfcal txdmplir; Let '& say that a &J50 
Treasury Bill is -sold for -5244.33 and n matures in days, 
a) Find the annual percent of interest eamed 
b> If you have a chance to sell the bill for $247,92 alter 
60 days, will this he a higher or lower interest rate than 
you found in part a)? 

Solttfumi 'Hie interest, 1, is given by 
I = PRT where 

I = interest earned m dollars. 

P - principal 

I! - annual rate of interest 
T - time in years 

We want R, the interest rate, so saving for R gives 
R = pjp (x 100 to gel answer in%) 

a) The interest rate R - — ~ 2 ^ 3 > x 100 

<MtM > ( 1 ) 

Note: | gives tlie time in years and I equals money 

earned or the difference in purchase price and sale price 

L1 Q (247,92 - 244.33) 

W K = " -.. '7wr 


x KM) 






Press 


Dl spl a y/Co m merits 


a) 

tn 250 Q 244.33 

an gb nn 244.33 tzi 

□□90 DEI36S □□□□[=] 
□□ 100 m 

b) 

DO 247.92 El 244.33 
□J S] m 24-i.:ii [xj 

Oja) ee ismms 

(X) 100 [Ml 


0.09411152 
94114917 ur 9.41% 
interest 


0.08938589 
8.9383893 or 8.94** 
interest 


The interest rate for the early sale is lower, so your reasons 
for selling the hill would have to outweigh the slight loss! 



2* h\ 

|v|- 

ONE SIXTH OTA SPANISH 

I MiUd Dotf£TT“Ortfti Yrtitlb 

1 Ihirtof in GofdorSifvtr 

1 /jA giwn in rtfhan^e a t 
* Treastiry of Vf/tc/VZA, 
i Fttr&u&ni /p ACT of 

\ASSBMBLy 

** '177 , 

i) DIE SIXTH 
j Ol'ADUU. tR 

Vdi-jath tt*o 
¥ COUNTERFEIT 




















TURNING TO BUSINESS AND FINANCE 

Deepening 
Depreciation 

You may have heard ihe term "depreciation" and wondered 
about iL Basically, depreciation is a decrease or loss 
in value because of wear, age, or other cause. This is 
used more often than not by businesses to help them figure 
the norma! life span nf equipment for Las purposes, replace¬ 
ment, etc 

Fiwexampk 1 : Lets assume a business executive buys new cars 
lor $4200 each which he depreciates at an average rate of 27% 
of the remaining value per year. This means he will take 27% 
of the value and subtract it at year's end- This is the sunk" 
as multiplying the new value by 73%. since 100ft - 27% = 73%. 
Each year the previous year’s value is reduced by 27% nr mul¬ 
tiplied by 73%, Since this particular executive finds it un¬ 
profitable to keep cars which are worth less than $101H K how 
many years should the cars be kept? What ii The value i if a 
car after one year, two years, three years, four years, and 
five years? 

Solution: 

Lei C h represent the value of the new car, then 
73% of C M is the value of the car at the end of 
the first year (C (i. I he value of the car at the end of the 
second year (C ; ) is 73% of Ihe value at ihe end of the first 
year or 73% x 73% x C IM orCr - <73% T C„, 

This pattern continues for each year, and in general, C for any 
year (Cj is C n = (73% C„. 

Logarithms can be used, but the calculator provides a much 
easier way. The calculator's automata constant can come into 
play for this one. 





Display/Comments 

4200 rxl 


.73 [=] 

3066. value after 1 year 

m 

223«,ia 

value after 2 years 

i “j 

1633.8714 

value after 3 years 

LIE] 

j i»S-7a&i 

value after 4 years 


870,09007 

value after f> years 


during the 5th year, the- car 
should be sold. 








TURNING TO BUSINESS AND FRANCE 

Interest Paid 
and Earned 

A fnend of yours poses an interesting question, [t seems 

to your fnend that borrowing $101X1 costs a lot more in 

interest than you cam in interest if you deposit $1000 

in a savings account. Yon know U costs more to borrow—but 

how nmdi? Assume the finance company's interest rate is 1.01% 

per month and that the savings account earns 5.5% compounded 

quarterly. 

To solve this problem, you have to make two calculations. 

The first determines what the finance company will charge 
for financing the and the second is to calculate 

how much money the SHMR1 earns in a savings account during 
tiie same time period. Assume a time period uf 36 months. 

First, find the interest charge to finance the 51000. Re¬ 
member. you will be making equal monthly payments for the en¬ 
tire 36 months. 



Use this formula: , 

1 - <1 + i) 


1 = nP 


P where 


ti - number of monthly payments 
i - monthly interest 
P - principal 

This formula is not as difficult as it looks. 
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Press 


Displa y/Commenta 


1 1_3 rn cd t r+j ,0101 

[itrassBm® 

+j .0101 [=J S 5 ] i I±EI 


Note the use of I5EI to 
make the exponent 36 into 
36. Use ot the E key 
to do this results in an 
error. 

0.30336)71 Note: Wait for the 
number in the display to mm 
plete before proceeding. 


L* ! 36 I * J 1000 El 1197.7796 (again, wail] 

tOOQ l=_ 1U7.77954 interest charged by 

finance agent. 


Now calculate I he interest earned in the savings account 
using this formula: 

I P(1 + i)" - P where 
i = interest rate per compounding period 
n number of interest compounding periods 
P = principal. 

Nate: Since the interest rale is 5.5% per year compounded 
5 SSt 

quarterly* i will equal —Also, since the loan is for 
36 months or 3 years, there will be 13 quarters, so n = 12. 

Press Display/Comments 

i f.'+J CD .035 [S i CD L=J 

rrl 12 LE3 10001178.06*1 
MW f = ! 176.06812 interest earned 

from savings 

In borrowing flOfkJ for 3 years v ■ hi nut only hair to make 
monthly payments, but you pay SI97.79 interest. Jf you de¬ 
posit 31000 in savings, you cam £178.07 interest. 






LATCHING ONTO TRIGONOMETRY 

Introduction: The 
Story of Trigonometry 

If you look around you carefully, al buildings, desks, 
chairs, signs, and other structures you encounter, you'll 
nolici- that triangles are everywhere. Indeed, the mangle 
should be thought of as a friendly thing - it adds strength 
in structures, allows for support for signs, aids in navi¬ 
gation, and has a wide variety of other useful applfca- 
linns. The early Greek mathematicians (sharp as they were) 
realised that triangles were important — and would continue 
to be important so they invented a whole science devoted 
to studying triangles: TRIGONOMETRY. 



A very important part of trigonometry focuses on a 
special type of triangle that is found especially often m 
nature, called n^ht triangles, Many of you are probably 
familiar with right triangles, but. for those who aren't, a 
[jukk review: 


The Story of Right 7'n/mgtes 

I" irsi of all, this is an angle . An angle is how we 

describe the way in w T hich two lines or surfaces 
touch each other. Angles can he measured in one of three 
common types of units; degress, radians, or grads (see 
faisii AVw sectionI. and are usually labelled with Greek 
letters Mike 0 “theta*). 

Some angles; 



±L*1± 


bigger straight 

angle angle 

“■oblltse" angles 


Notice the angle in the center is called a right angle, and 
i s an especially common type of angle. {The comer of this 
book, the floor meeting the wall, etc. - all form nght angles .) 










Angles smaller than aright angle are tailed ‘'acute'' 
angles, while angles larger than aright angle are called "obtuse" 
angles- line most common unit ynuH see for measuring 
angles is the “degree", which is defined as 1 /360 of a circle: 



A nght angle is one that contains ninety degrees (90 J, 

Now. triangles have 3 angles, and in right triangles l, ne 
of these is a right angle. 

A 

/ \ Right angle 

Triangle Right Triangle 

Right triangles pop up all oyer the place, and the Greeks 
wanted to be able to describe all of the parts of Lhis type 
of triangle, and how they are related. I o do this, they identi¬ 
fied three relationships in right triangles that have stoud 
the test of time and are still popular today 1 








The ‘TrigFunctions" 

Thtse relationships are called the SINE, COSINE. AND 
I AN< i EN r functions. Here's how they work: 



H (hypotenuse ) 


0 

(Opposite) 


nght angle 


A (adjacent) 


SIN « = § 
n 

cose = ^ 
TAN0 - £ 

A 


In the triangle above - just find ft, the angle well be 
talking about The side of the triangle straight across 
frmn the angle Din called the opposite side to 0, labelled 
O . Next, find the right angle, and notice that the side 
across from it has the Jong name "hypotenuse" (that's 
high pot' in noose), and is labelled H, The other side is 
next to ("adjacent "J to t), and is labelled A. 

Now here's what the Greeks discovered: The lengths of 
(he sides of the triangle were related to the size of the 
angle D as follows: 

SfNE q _ Leng th of Opp osite Sid e 
Length of Hypotenuse 

COSINE « f of Atfiacent Sid e 
Length of Hypotenuse 

TANGENT Cl = ' *1 Opposite Si de 

Length of Adjacent Side 


These three functions are very important, so three keys on 

your calculator are devoted entirely to tbent L«l : . :«ij , [S§ 

fbee Basie Am section for additional details.) The 
res! of this chapter is devoted to examples of how these 
Junctions can he useful ■ at home and in trig class- and 
hmv your calculator can make handling trigonometry problems 
easy r more accurate, and wen fun, 

There's ii lore on trigonometry, including many handy 
formulas and identities, in the Appendix. 












LATCHING ONTO TRIGONOMETRY 

Trig on Keys 


Four keys on your calculator will he helpful in han¬ 
dling problems invoking trigonometry* (See Basil Keys 
section for more on these keys.} 

Your calculator may have a switch or a key that selects 
the angular units of measure you want to use in a problem: 
Degrees. Radians, or Gratis These 3 units for angle measure- 
rnent are illustrated below; 


Degrees 

Radians 

Grads 


IT 


90* 

2 

WO 




. mr 


o. 


l*=3gp«r-*d«le 


t radMn<iS7,3* 


1^] = —,-,f a 
= tt.S' 


He sure that! he calculator is in the correct »ifhie before 
performing any calculations involving trig. Your calculator will 
assume that any angles you enter are measured in the units 
specified by its mode netting. Check your owner's manual for 
specifics on how to set degrees, radians and grads on your 
calculator. 








[tei m\ tSanj - These keys, assume that the number in the 
display is an angle, nteasured in the units you r ve selected. 
When you press one of these keys the sin. cos or tan appears 
m the display. 'Hus calculation happens right away—and 
doesn't affect other calculations in progress. 


Many calculators have an inverse or second function key which, 
when pressed before the [si* |™ or j*n keys, computes 
the arcsine, arccosine or arctangent of the number in the display. 
Answers are in degrees, radians ur grads, depending on the 
angular mode you select. 


Far example, use tire m, or [mij . as foik>ws: 

imi ml calculates the arcsine (sin ~*>. 

IhLs instructs the calculator to find die 
smallest angle whose stne js in the display. 
(First or fourth quadrant). 

;ipw cm cajcuiates the arccosine icos ‘ 1 ). 
This instructs the calculator to find the 
smallest angle whose cosine is in the display. 
(First or second quadrant), 

:m t.n- calculates the arctangent (tan -1 ) , 
This instructs the calculator to find the 
smallest angle whose tangent is in the display. 
< First or fourth quadrant K 



Note: In this book, we will use the key symbol. I wy| to show 
taking the arcsine, arccosine, and arctangent. 




















LATCHING ONTO TRIGONOMETRY' 

Angle Conversions — 
Degrees/Radians/Grads 

Y<m may aurtielimes And it necessary to convert angular values 
from one unit system to another. While your calculator has no 
special conversion keys for this purpose, the key sequences to 
convert angular units are pretty easy, andean be used without 
affecting anything you may have stored iei memory, or other 
calculations in progress. First, be sure the calculator is in 
the earrect angular mode for entry of the angle to be ronverted. 

Then, 

(1) lake the sin of the number i v? ) 

(2) change to the angular mode you want, and 

(3) take the arcsine of the num be r( »«i ) 



Note: 

The angular range of the above conversions must be limited to 
the first and fourth quadrants: 

0 ± degrees 
0 ± n/Z radians 
0 ± 100 grads 

Here's an exampie: Express Tit) degrees in radians, and then m 
grads. 


Press 

;do, gyr: 


# 

50 > *■"* '-"i :.-t' 


# 

Liiflj pm IM 33 


O i sp I a y/C o mm ems 

This makes certain you 
a re in dtgrm mode - 
aJ3 sei to enter B0 U . 

J726G463 This isSOde* 
greea in radians, 

(Nati: Be sure io allow 
enough time for your cal¬ 
culator to finish working 
when the mg k<eyt=- ? 

55555ft This is 5f) degrees 
expressed in grads. 


*Tftis symbol is used to represent the key or switch on your 
calculator for changing from degrees to radians to grads. 




For convertingangles in any quadrant from one system to 
another, ihe following table of conversion factors can be 


used. 



FROM 

degrees 

TO 

radians grads 

degrees 


*180 + 0.9 


ISO 
x— 
w 

*895 

IT 

gods 

x0,9 

n 

X 20G 

Note that these calculations are performed without using anv 
irig fimetkm keys, so they don't depend on the setting of 
the key. (lie certain your calculator is in correct an 

gill-ar mode if you're using con version results as part of 
another trig problem.) 


Examfiif: Convert 120 degrees in radians, then grads. 

Press Displayj'Comments 

12Q IS i.wJ EE 180 i=: 2.0943951 Thisisl20 L 

expressed in radiani 

IXI 200 EE [=] 133.33333 This is 120" 

expressed in grads. 
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LATCHING ONTO TRIGONOMETRY 

Basic “Trig 
Around the House” 

Here are some “around the house" applications of the basic 
trig functions. 

If the sun is at a 3XP angle off the horizon at 5 P. M. 
how far from your 2 meter tall West fence should you start 
your cactus garden—in order for it to get the full sun 
until then? 


Fence 




Solution: ( oven one side <2mJ and one angle (30 c ) of a right 
triangle, you can find the length of any one of its other 
sides (xl, To find x, you can use the formula: 

Length of side o pposi te () 
aM " Length of side adjacent to l) 


tan 3tL 


2 meters 


so 


_ 2 

X tan 3(1“ 


Ilk-lure you begin, he sure that you arc in "degree" mode.) 

Press (Display/Comments 

2 E3 30 llw: L=] 3,-ifrl 1016 m Putting your 

cactus garden at least this far 
away will keep it in the sun 
until 5 P. M. 












Urn’s UWftktr t>nt: 

Vnu have the happy chore of erecting a TV antenna. 

You decide that the guy wires should be at a 35 a angle wuh 
respect to your roof, and that you'll need 3 of them. 

How much guy wire do vnu need, if your antenna is 4 meters 
high!' How far away from (he antenna base should you put the 
mof supports? 


S&tutum: 
Sin 35" - 



■I m 


length of guy Ex) 


Lan 3.T = — 


■1 m 


| length (y I 


Hoof 


so* % = 


4 rra 
sin 35^ 


y 


4 m 
iim Xti 


Press 


Dl a pi ay/Com me nts 


4 EE 35:*" [=] 


m 3 = i 
4 GEJ 35 ®^] r=j 


6*9737672 Length Of nr,* 1 guy 

wire. (Allow lime for your , llI 
cutalur tu compute ihe sine, i 
20.921362 Pick up ai bast 
21 meters of wire. 

5-712592 ] .Anchor E he wire 



fi -0 












L ATCHING ONTO TRIGONOMETRY 

Trig and Land Area 


Your calculator Find its trig function capability can help 
you in getting the “lay of t he land". Hert s an example; 

You're lookup over a piece of property ttat's bounded 
by 2 farm reads that intersect at right angles, and a state 
highway that cuts across ai a 20 r angle as shown. The pre¬ 
vious owner just put a fence around the land, and tells you it 
took 750 meters of fence, What 1 * the area of the Land in 
square meters Cm-}? 
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Solution; 

The formula for the* area of a triangle tells ynit; 
AREA Oh LAND - 1/2 A x B 

You also know: 

A + H + C - 750. 

Now 

sin 20" ■ soC- ^ 2 iy - : - Substituting: 


A + 


tan 2KT sin Wi 


,?j = 7SI). 


+ tan 20° ' silt 20") 

A = 750 

( J + Urn 2(f + sin 20") 


750 


Looks tough, you say? At this point your calculator as 
ready tn take action. Just key in the right side of this 
equation carefully - and allow time for your calculator to 
"digest” the problem. 

Pr *ss Display/Comments 

750 FH G 1 L+ 20 [KJ L«l 

r + 20 >H_ W\ □ ' L"=] [sral 1 12.42217 m This is the 

length of side A in meters. 


[+ri20it«* ; = ; 

SI m !+’ 2 r«j 


Now to find 13: 

308.87738 m (length of Ft ) 
Next, to find the area 
17302,333 frr - the kind area. 


SSI 














LATCHING ONTO TRIGONOMETRY 

Keys to 
Quick Graphs 


'Diere are some ways tn expire mathematics iIvhe are made, 
much efgkr now ihai yfru'it? doing math p 'nji keys”. One 
of Ihese is graphing. Drawing a graph erf a fund km rfum* 
you hrm ii “worts’": and you maybe siirprised at the symmetry, 
beauty, and intriguingbehavior erf trig-related functions. 

Your calculator can make graphing these functions ;i cinch! 


Fartxampb: Graph the function; 

f<ei - - _ 

(t sin f>t 

for e = a\ 30. «*, 60 ', «r. iss, iwr 


Press Display/Comments 

OlfSlffiJCniESOEim® 0. {'For B 0 ". ffO) = t» 

au[ i» r+y-r.i - jn «n i r nr ] J 54 toos 

Fur tl = 30 . RB) ^ about 

1.2 

45® IS GO 1 C3 4iffiim iS5 3.4142136 

For 11-15', ®1> = about 
3.4 

eo(fiiir+i ri - enao 12.928203 

For 1 J - 80 °. f(B> - about 
12.9 

9 f)L'»p L±J L.! ! G-' HI' «n ! 1 =j Error 

Fur (WMC, f(B) is 
undefined 

135&"ICS 5 1 L-j 135[ ■* 1 i'J = -3.4H2136 

For B - 135 '. OBJ is about 
-3.4 

imm ed ixi i s isuisffirriE=]o. 

For B - 18(l u . KB) = 0. 


%-vi 





If ym Kraph iheae points as shown - yog begin to see an 
inLt?resiin^ function "pictured Fill in a few more points! 
What tar you tell ,ihoul this fuiktiun from its ptctuie? 



60 











LATCHING ONTO TRIGONOMETRY 

Unlocking Rectangular 
and Polar Coordinates 

There arc lwo commao ways you can use to locate a point in 
a plane. You can specify its rectangular coordinates or its 
polar coordinates. 

In the rectangular coordinate system, point tx.y) is located 
at a distance "s” airing the horizontal a sis and a distance 
,h y" along the vertical axis. In the polar coordinate system, 
point Cr, B) is located at a distance V from the ongin. and 
al an angle "B" from the horizontal axis (as shown below). 

Often you may find that yon need ro convert between these 
two representations - and your calculator can simplify this 
process. The formulas you'll need for these conversions 
are given below. 



y 

axis 


rectangular coordinates 


_(x,y) 

x ' 

y 


To convert use: 

r - vV + y* 

H - A re tan ^ 


-+ 

x 

axis 


6 14 


polar coordinates 











Here's an example: x - 5, y = 6 

Trainstorm the rectangular coordinates (5,6) to polar coordinates. 
Make sure ytmr calculator is in the degree mode. 


Press 


Display /Co mme n ts 


■BE) l?M| 

5 ca L+ l 6 C3IX LXJ 

6 CS 5 tSl m ISnJ 


This makes certain that you 
are in degree mode. 

7.810249? r - V'iFTy"' 

50.194429 0 ARL’TAN g 

so r = 7.8, t> = 50,2° 


Convert the polar coordinates (7.8102497. 50.194429) back to 
rectangular coordinates. Are you in degree mode? 

pr ess Display/Comments 

7.8102497 S.1 50,194429 «•) [X 5, x = r cos 0 
7.8102497 C*J 50.194429 XL! Xj 6. y = r sin 0 

Answer: (5,6) 

(x - 5, y = 6) 









LATCHING ONTO TRIGONOMETRY 

Rectangular and 
Spherical Coordinates 


Many |M?u;rie who apply trig tu real life problems need 
methods of mathematically locating points ai 3 dimension¬ 
al space (navigators, space scientists, sir traffic control¬ 
lers, etc.) There are several meihodsavailable, and the 
problem of converting frtwn one method to another is n com 
mon one - and one easily handed with your calculator. 


The most commun coordinate system is the Rectangular system 
for specifying a ptiini in space. Three axes lx, y. & a) 
are used dial intersect at one common point culled the 
origin: any poinl (x. y. z) is located x units along the 
direction of the v-axts, y units along the direction of the 


z- 

l——a 

■ff 

Jt 

** 

lx. y, z> 




An alternate system that miliars angles to tootle the puinl 
lathe spherical coordinate system, In this system a poim 



l p.< \ ft) is located + i degrees 
away from the x-axis in the x-y 
plane, A degrees from the £-axi$, 
and a distance pfrom the origin. 


To transform the mitangular axmlumtis ( x, y, t) to spheri¬ 
cal coordinates (pA\ 4>k use these formulas: 

i >= \\ rrv -; * <* - arctan - .4 = argcgs * , . ■ 

s V(x- + y ! +• z*) 

To transform the spkerfcahikiritmrttt'* <p .<». <t<> !“ rfit.tniitfu- 
larcm>rdi*mlesiti,y,i). uses these formulas: x - (* sin <fo cos H 
y - /* sill th sin B. ?. - 1 > Cua 4 


The following examples show how the coordinates are traits 
formed from one system lit tlw next, using the calculator to 
make the process much easier and more accurate, 
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Extimpln: 

An airpkne beginning its larding approach is 2 kin east fx). 

4 km north (y) and at 5 km altitude ii) with respect to a 
control tower. Find the angles a directional radar antenna 
should be aimed to spot the plane CB, and 4>). and the distance 
the radar signal will have to travel (/<). 



This amounts to converting (x. y. and 7 no [p F tl, tjt). 


Press 


Display/Com menl s 


z [«■ ♦ 4 La* * 5 ffl) = 

iw.\ i'ho; 

( :+i 2 1 =J [S»J [ 9 * 


S L+] ». i = .NV <™ 

Hen's unuiht r example: 

Convert the spherical coordinates p 
to rectangular coordinates. (First, t» 


p= Vx- + r* + i : = 

6,7082039 kilometers 
O ■= A reran (y/x) = 
63.434949 degrees 
•U = Arccos ( 2 /p) 

W\-x- + v- + V) = 
.Arccos (zip 1 
41.810315 degrees 

= 2.1, It -7", A = 46“ 
sure you're in degree mode. 1 


Press 

2. i m 4 fi «*. e 7 ~=j 

2. 1 E 46 tin-: |jf| 7 |li4i [=1 
2.1 x\ |H Mil > 


Oisplay/Com merits 

x = P sin rjt cos fi 

1,4993537 
y - p sin <!, sin f t 
0.18409749 
z = p cos dt 

1.4587826 


Answer: (l.St, (I. Id, 
1.46) 
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LATCHING ONTO TRIGONOMETRY 

Rectangular and 
Cylindrical Coordinates 

WeU cover one more common coordinate system for specifying 
where something is in space; the cylindrical coordinate 
system Here are the formulas yrwjTI need for converting, 
from rectangular coordinates to cylindrical cfM)rdmafce$ fc and 
vice versa; 



z 



z 



6 to 











Examples: 


Try converting the rectangular coorcfinates <5, 10. 15) to 
cylindrical coordinates, Remember to work in degree mode. 

Press 


5 EMI El 10® ® US 

10 GD 5 t=D l#J I^Sil 

Sow convert the 
to rectangular coordinates. 

Press 

1 E) 45 m L—J 

i so 45 a 


Diapla y/Comme n ts 

r=V?Ty= = 

11.18034 

B= tan -1 y/x « 
63*434049“ 


D isplay/C om moot s 

x = r cos O 

fl.70710678 

y = r sin () 

0.70710678 

z = z = 1 

Answer: (0,71.0.71.1) 


z = i = 15 

Answer: <11.18,63.43* 15) 


cylindrical coordinates (r =1,0 = 45" i ~ 1) 
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LATCHING ONTO TRIGONOMETRY 

Law of Cosines 


of Cosines art' very helpful in finding sides and angles 
of any mangle, given two sides and an angle in begin with. 
Let's take a look at how the Law of Cosines comes about, 

Given a triangle with angles a. b. and c and sides opposite. 

A, B, and C, respectively, draw a perpendicular from c to C 
and cal] it "x". Take a look at mangle Bxy. and the 



1) R- = y= 4 k s 
21 x* - B» - y 2 
31 A- = x J - (C-yF 

4) A 1 = <B- y'i + (C-y) J 

5) = B 4 - y* + C* - 2Cy + y : 

6) - W + C* 2Cy 

7) cos a = y/B 

8) y = H cos a 

9) A 1 = B- + C 2 - 2BC cos a 


Reason i 

Pythagorean theorem 
subtraction 
Pythagorean theorem 
substitution 


definition of cosine 
multiplication 
substitution irtmtij 


Using similar geometric and algebrae properties, you ran 
derive these Lauds) of Cosines: 

A' - B- + C ; 2BC cos a 
B* = A- + C- - 2AC cos b 
C J = A r + B 3 - EAB cos c 
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Prvkh'm: Given the -.amt triangle with H = 6.21 meters. 
C - 9.62 meters and 3 - 61', find A and b. 

Formula: A = R + L- - 2BC cos a Haw nt Coshes) 
First, find A. 


^ ress Display/Comments 

6.21 asm 9.62 Lff| E:t t izm At = 6.21* ■+■ 9.62* - 

2 ( 6 , 21 ) 19.62} (cos 61} 

6.21 IS 9.62 00 61 «« t ] = 73 1 B 3253 meters' 

® 8.5547211 meters = A 

Formula: E- = A J + C- - 2AC cos h. Therefore: 


cos b ^ 


R’ A - C’ 

-2AC 


so 


b - Arcctis fh- - A- C-/ -2AC} 


Press 


OispJay/Commenis 


6.21 L*» [- 8.5547211 [#5 ' B* - A" O* 
9-62 1.*'.: = i«31 -127.16355 


2 ;*l H.5547211 L_XJ 9.62 C=] 
iv-1 |Vr; Hrl Sol fSl 


CB 2 - A- - C-> J -ZAC = 
(1.77259471 
39.412533 - b 
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LATCHING ONTO TRIGONOMETRY 

Law of Sines 


The Ijjw of Sims is anntber useful relationship for finding 
the sideii and angle* of any triangle, given iwu sides and an 
angle, or two angles and a side. (As is the Law of Cosines, 
discussed previously.) f liven a triangle with angles a, b, and 
c and sides opposite A. and C, respectively, the Law 
of Sims stales [hat; 

sin a sin b _ sin c 
A “ B “ C 




A Quick Exampic: 

In the triangle above, if a - 29 *; b = 60 ° and C = 2 meters, 
find c, A and B. 

To begin, remember that any triangle contains 3 angles 
that must total up to 1 BH'i . So angle C in the triangle can 
be calculated as follows: 

c = J 80 -• a - b 


Since 
A 


sin a _ 
A * 
C sin a 


sm c 


sin c 
~C r 


you can rearrange to get 


g-2Z 








Since S"i -“L 1 B- b 
A H am a 

(hi your calculator: 

presa Display/Comments 

C - ISO - a - b = 
im El 29 LT1 60 is 91. 

A = C sin a/ sin c = 

(2 sin 29 1 )/sin 91° = 

2 r«1 29 “!?: ■ + 91 G£ : = | <1.96976691 meters 

H - A sin b/sin a 
B - .96976694 sin 60/sin 29 = 
Lx.l 60 !%J Li-■ 29 1*'"' ! = 1,7323146 meters 
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LATCHING ONTO TRIGONOMETRY 

Limits of 
Trig Functions 

The behavior of func tions is something that you car really 
explore with your calculator. One aspect of functions that 
the calculator makes easier to examine is the concept of limit. 
A limit is sort of a number that a function can gel close to. 
but never quite arrive at. For example, the limit of the 

function * as x get s closer and closer to zero written 

Iityi 1, is infinity. We ran write this: lins - *. 

By graphing functions near their limits (with the aid of your 
i aU’ularnr). you can spot the trends in the function's behavior 
and see where it's ‘'headed”. This is often a helpful technique 
lor finding the limits of functions that are not obvious 

Consider the folio wing: If we graph ' for exceedingly small 

values of x, what happens? 



Press 



.120 .'*1 


Display /Co mm e n ti 

Forx-l.i- 

L 

For x = 0.5, ^ - 

2 . 

For x = 0.25, - = 

4 

For x - 0.20. £ = 

5. 

For x = 0.125. ^ = 

8 , 

For x - 0.120, l ~ = 

8.3333333 





loo m 


,005 :>*?] 


For x * 0,100, - = 
x 

10 , 

Forx= 0,005. -= 
x 

200 . 


[ he smaller \ tis. the larger ^ is. By observing the trends 
in lists function you could see for yourself that the limit 
of - - *. as x—0, 


NW. some functions have limits that are not obvious at all. 
and graphing them wat let you see the trends in their behavior 
that will lead vuu to the limit. Fur example; you now know that 

jjJjljj ■. = '-* 1 - You also can look up the fact ttiat as sr-*(l 

i.m \ 0. So think about this: What s the limit as x approaches 
11, of the function, 

m = ^ ? 

In check this out set your calculator in miwi mode and 
examine the I rends: 


Press 

3 tfel *\ 1 f=j 
.5n»: s.i ,s \m 
■ i ^ r+ ,j \=_ 
,oi m [S 3 .oi r=] 

Graphing IU) for x 
Him tan x _ 
x -0 x 


Display/Commenls 

fCl> = 

1.5574077 
f{0.5> = 

1.092605 

I (0,1) = 

1.0033467 
f (0,01) = 

MUM hi: 1.12 


1, 0.5, tJ. I and 0.01 can help you see that 


1 ry evaluating sin (J) using trends. 
VVImt can you tell about this function? 
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LATCHING ONTO TRIGONOMETRY 


What are vectors? Quantities, like forces and velocities, 
m which the directi«m as well as the magnitude is important, 
are called vectors. 


y 


c 




( 0 , 0 } 0 ( 1 , 0 ) 


How are they represented? By a directed lire segment whose 
direction represents the direction of the vector arid whose 
length (in terms of some chosen unit of length} represents 
the magnitude. The unit vector i along the x-axjs and j 
along the y-axi& are vectors whose length is 1. Every vector 
in the plane may be expressed in terms of i and j, Two 
vectors are equal provided they have the same direction and 
the same magnitude. So. as can be observed above, vector AB 
is equal to ai and vector OP is also equal to ai. Therefore 
AB - O P 







OK, here's an example of one application of "vector" math: 

You need to cross a stream. The current flows at 15 km/hr., 
and the maximum boat speed (relative to the water) is 25 km/hr. 
What angle should you point the boat upstream to arrive directly 
opposite on the other side? With what actual speed [relative 
to the earth) will yrm travel? 


y 



Soiutum; Let V, = the speed at which the river flows and 
r = the speed of the boat relative to the water. Find the speed 
(Vh) and angle (0) of your boat. By examination of the diagram 
shown, 


V a = Vr* - V/ = V25 3 - J5* 


sin 0 



V, 

25 


V, 

0 =sin '25 


Press 


25 53 L-l 15 till H 1>T| 


15 t±! 25 H] iwS 


DJspl ay/Co mm ents 

actual speed V., - 
20 km/hr 
0 upstream - 
36.8698ftg degrees 































CRACKING PROBABILITY & STATISTICS 

Introduction 


In moving through your I iff. you may encounter a variety of 
problems or situations where nsk or chance is involved. 

'ITie actual result of site situation liasn‘1 happened yet - 
but ynu dlike to know'what the chances are that things will 
work on I for the best. What outcome is most probahle? What 
are the chances it will rain on your picnic? What are the 
odds that you can drive your car coast to coast without a 
breakdown? What's the chance that your next card will he 
the ace of spades? Probability won't tell your fortune 
exactly, but based on u study of the situation the science 
of probability may give you an idea of what the “odds" m e 
of a certain outcome. 

Likewise in some related problem situations you're faced 
with a large amount of data and need to spot I rends, to see 
the type of event occurring most often, or to "boil 
down” the facts to a form that's useful. The science of 
statistics can help you here. Working with your calculator 
to calculate mean values, standard deviations, etc., statistical 
problems — who tiler it's hatting averages, grades or an exam, 
mean temperature in an area - whatever- become less hassle 
with your calculator. 

‘['his chapter contains a selection (if example situations 
designed to show you how your calculator can help “track” 
the world of probability and statistics. Several special 
features of your calculator will he especially helpful here. 

ITie science of probability describes many natural phenom¬ 
ena such as the movement of electrons, chemical reactions, 
the life cycle of stars, etc. You can also see probabili¬ 
ty m action in a variety of games of chance. 
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CRACKING PROBABILITY & S'l'Al STICS 

Basic Keys 
to Probability 

Here are a few examples which may open up ar idea (if your 
"chances" in various games. 

Example i: 

Assume that your name has been placed m a Ixix with 99 other 
names. What is the probability that vour name will be select* 
ed for the prize? 

The way to predict your chance of winning is to divide ihe 
total number 0 /ways you can win by tbs total number of 
possibilities. In this case, there is only one way for you 
to wm and there are 100 possibilities. Your chance of winning 

is 1 out of 100 which is or 0.01. In oilier words, if 

you entered many, many such contests, you would win about 
1 out of 100, 

Example2: If you have shuffled a deck of rands, what is the 
probability that the top card is the queen of spades? 

Since, there are 52 cards and only one queen of spades, Ihe 
probability is 1 — 52. 

Press Oisplay/Comments 

1 B 52 [=] 0.01!>25fl77 is the probability. 

This rounds to 0.019 

If you shuffled the cards 1000 times, the Queen uf Spades 
would be the top card about 19 times. Want to try your luck? 

Example 3: If you roll a standard die, what are the chances 
of rolling a six? 

Each lime you roll the die there are fi equally probable 
ways for the die to land, so your chance uf getting 
a six on a single roll of a single die is just 1 [±] 6. 

Press Dlsplay/Comments 

1 (±1 6 tm 0.16666667 or about 

17 times out of li>t> tries 





CRACKING PROBABILITY & STATISTICS 

Dice Probability 


Marty games are based on the rolling of dice. Have you ever 
wondered about the chance of obtaining a particular value? 

One way to get a handle on the chances is to construct a 
table which shows all possible combinations. In this table 
you represent the results of a m ss of 2 dice as a pair of 
numbers (e,g_. I, I fora rdl with two ones, etc,). 

Possible Values of One Die 

Possible 12 3 4 5 6 The boxes now 

Values of 1 
Another Die 2 

3 

4 

5 
B 

Next create another table, where you add tile values on the 2 dice. 


The boxes now 
contain the sum 
of each 
possibility. 


What is the probability of rolling a 7? All that you do is 
count the number of sevens m the table and divide by the 
total number of possibilities. If you look at these cables 
you sec that for any toss of 2 dice there are a total of 36 
possibilities, (That's 6 x 6 - the number of boxes in the 
table.) There are ti sevens faff along a diagonal) so the 
chance of rolling a seven is 6 -T .% p 1 mil of 6. 

Pf cs s D Jspl a y/Co mm e n ts 

6 - 36 1= 0,l6BB66li7 or about 17 

out of 1CM) tolls. 

With this process you can make estimates nn other numbers. 


2 

3 

4 

5 

s 

7 

ii 

4 

5 

6 

7 

a 

4 

5 

6 

7 

8 

9 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

11 

7 

8 

$ 

m 

11 

12 


111 

,12 

13 

14 

1 15 

16 

21 

22 

23 

24 

25 

26 

31 

32 

3d 

34 

35 

36 

43 

42 

43 

44 

45 

46 

51 

52 

53 

54 

55 

56 

61 

62 

63 

64 

65 

66 


contain all the 
combinations possible. 
For example, the 
box [ 46 | represents 
dice values [41 | 6 ] , 



Id 
































CHACKING PROBABILITY & STATISTICS 

Permutations 


Permutations, cun tel! you the number of arrangements that 
are possible ia given situations. For example, suppose you 
have three squares | 1 L J L 1 - *many different ways 

can you arrange (one to a square j the letters A, H, and l ? 

Ore way to figure this out Is to chart the possibilities: 


You may choose any of Then you may choose 
the 3 letters fur either of the 

the first square remaining 2 for 

the second square 



Only 1 choice 
remains for the 
third square 

-C 

-B 



C 

A 

B 

A 


# of 

possibilities 
equals 6, 


There are six possible arrangements- Three dunces for the 
first square, two choices far the second square, and one 
choice for the third square Mathematically, these' choices 
may be thought of as 3 <2 x 1 • ti. This type of multipfjcaiim 
sequence of 3 is called Xfitriarwl, and written as 3 with 
an exclamation point after it (3-). So; 3‘ 3 x 2 > 1 i>. 

Nnw r>y this: you have faur objects which may tie placed in 
each comer of your room. How many different mom 
arrange i tie i u-> are possible? 

There are four choices for the first, three for the second, 
two for the third and one for the fourth. 

41 = 4x3x2x1 24 possibilities 


7 i 













rhe number of different arrangements (or permutations) possible 
in some situations is staggering. Try this: In a class of 
17 students with 17 chairs in the dassraom. how many different 
seating i harts could a creative teacher prmluce? That's correct, 
/«" ' ll IS eBsier to multiply factorials "backwards". 
illustrated below.) 


Press 


Display/Comments 


t L*J 2 xj 3 [S 4 LX! 5 [*| 

« JSJ 7 IF! 8 Lx m X ' lflDT 

11 BO 12 .X i:t fx] ]4 ,j<j 15 “xi 

Ifi txi 17 SI 3.5569 14 or 

35S.ttHJ.OMl,ltrHj I uriV 


h it U'jcjh yfjur t^adicr 10 miriutrs tcj rnata^ a seating chart 
h"w I■ 1 11 would il take in make all the possible seating charts 
providing, of course, the teacher works 24 hours per day? 


3.5569 ■ 1ft' 1 charts x 

chart 

Press 

3.5569 m 14 [S' lOi+J 
»' Br. 24 [+1 365 i=1 


1 hout ] day 1 year 
ftimiti 24 h 365 days 

Display/Comments 

tl.7673 its That’s right! 
It would take over 6 
billion years, 


As you can see. the number of permutations or arrangements 
am be very numerals even in simple ritual ions. Maybe 
that's, why (lie world seems in be constantly changing! 
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CRACKING PROBABILITY & STATISTICS 

A Permutation 
Taken 3 at a Time 

Here’s soother permutation situation with a new twist What 
if you had three squares □ □ O ant * were a2skl!£l hov ' 
many different arrangenit'ittss you could make using ail the letters 
of the alphabet (cme letter to a square). Cmilt! you figure 
it out? 

How many possibilities would you have to fill the first square? 
fie. That wtiuld leave 25 for the second square and 24 
possibilities for the third. The total number ol possibilities 
is 26 it 25 Jt 24. 

Press Dlspl a y/Comments 

26 L*C1 25 DTI 24 [= 156(H). arrangements 

Actually, this is a sort of upper limit (15,(500) to the 
total possible number of 3 tetter "words" in the English 
language. In your lifetime you’ll probably get to know all 
of the 2 letter words in the language. Perhaps a more interesting 
question is: how many •/ kttn wards are possible? 
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CRACKING PROBABILITY & STATISTICS 

General Keys 
into Permutations 

If you were calculating permutations every day, or taking a 
statistics course or Hying to impress your friends, it would 
be nice to have a formula for the proper procedure 

Consider litese special case si when you arrange three different 
letters m three squares (one letter to a square'll in all 
possible permutations, the number of permutations is 3! This 
» often restated by those into “slat" as "the number of 
permutations of three objects taken three at a Lime". A 
shorthand fur writing this is and would he written 
,.P. far any number nf objects (n) taken n at a time, ..P,, - n! 
Mow. if you were to arrange all 26 letters of the alphabet 
in three squares tone to a square), the total number of 
permutations would he 26 < 25 * 24 (seeprevious section}, 
This can be restated as the number of permutations of 26 
objects taken three at a lime. The shorthand far this is 
■J\ = 26 x 25* 24. 

The next step may seem unnecessary, but it will pay off in 

the long run, i» * 25 x 24 may be written as 

Notice lhat Ihe {26-31! in the denominator just "cancels" off 
all of ifj. except ihe desired 26x 25 X 24. Mow the example may 
26" 

he written as ^P, - ( This allows you to gel to a 

gener;il formula for the permutations of n objects taken r 
at a lime (r would be 3 in this example)! 

p - Jl:_ 

mr (n-rr 



This formula applies in general to permutations of distinct 
objects. You'll probably see it around, and, remember, 
it's not hard to understand with your calculator helping 
you with the mathematics, 
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CRACKING PROBABILITY & STATISTICS 

Combinations — 

A Helpful Formula 


Sometimes you will not be concerned with the way in which 
i objects are ordered. but only with the makritp of the group. 

For example, suppose you tike 10 partkiilar foods, and each 
day yon have someone pack ihnv of these m your lunch sack. 
You don't care with what order they are put in the sack; you 
just want them to be m there You might ask youreelf how many 
different atmbmitions of foods (different menus ) might 
appear for your lunch? 


Catculating this one ip nm an easy task. Think about it! 

The besi method of attacking this sil nation is Ho come in 
the “back ctoor'p so to speak. First ask your self how many 
permutations are possible for the 10 foods, taken three at 


a time; 


i nf 1 ! — 


til! 


(in 3)1 

Press 

10 rxi 9 m s si 


111 X 9 X H 


□is p la y /C om me nt s 
720. 


Now notice this: 720 h not the number of combinations 


of foods, buL the number of permutations. In counting 
permutations a group of foods such as 


apple 

cookie 

cheese sandwich 


is counted separately, aJong 
J with groups that have the 
1 same foods but its a different f 
order, such as: 


coakie 

cheese sandwich 
apple 


In fact each of these groups of 3 identical foods was counted 
3! or b titles in the permutation calculation. That's the 
key to thf diff fTFwre brtwfai permutations find combinations; 

The number of combinations in tins case: 

720 B6S 12ft, 

r |lie number of combinations equals the total number of permutations 
(720) divided by t he number of permutations of each three founds (3!). 
The special notation for the number of rombmitwns of 10 
foods taken three at a time is £ The general formula 
for n combinations taken r at a Time is 



r! " r! (n-r)J 
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CRACKING PROBABILITY & STATISTICS 

Cards on Keys 



Here's an example yitu may have thought about: How many 
different poker hands (5 cards? could you be dealt from a 
deck of 52 cards? Stating this problem mathematically 
you'd say: whai i.s I he number of cTuiibumtuins of 52 things 
taken 5 at a time? You can use the formula (see previous 
section}; 


(r) " ri (nr-r)! 

/S2\ 52! 52! 

VB / 5! (52-5)1 ° r 5! (47!) 

Il you kxik carefully, you cart see that: 

521 52 >■ 51 ■ 50 > 4H - IB x 47! 

So you can cancel -17! from the numerator and denominator 
nf the equal tun above to gett 

/52\ 52 >: 51 x 50 > 4H x 48 

Ui"‘ -st- - 

/52\ _ (52 X 51 X 50 * 49 X 48) 

U } " ( 5 x 4 x 3 x 2 x 11 

Press Display/Comments 

CD 52 El 51 UD 50 m 49 
m 48 CD ffl [U5 [*]( 

E 3 E 2 E J CD HI 2508960, is (he number 

of possible bands. 

What ilit- probability that you will be deal L a royal flu ah? 

Only 4 of the 2,596,960 hands arc royal flushes, Your chances 
are: 

Press Display/Comments 

4 1+J 2598960 0=] 0-0061)0154 are your chances, 

take 1W1 . 

I v»j 649740, You may expect 

to be dealt a royal 
Hush once out of evert 
649.740 hands. 
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CRACKING PROBABILITY & STATISTICS 

The Same 
Birthday 


Probability is hill of surprises, Sometimes evenis which 
seems very unlikely in uur ""lduittuhi sense'' are really not so 
unlikely at aH Assume thal you are in a room wiih 25 
people. What are the chances thal two of you have the same 
birthday? 


As is sometimes the case in the study of probability 
this situation is best explored in reverse. So firsl consider 
how you would calculate the probability thal m two people 
in the room have (he same birthday? Vou then subtract that 
probability from 3 fc to the probability of the reverse 
outcome. 


Stan with ore person. Whatever the day. he or she has a 
birthday., Ilie probability that another person dues nut have 
r -S&4 

thal day as a birthday is . (Assume ,'165 days in a 
year. 1 The probability that a third person does not have 

363 

the same birthday as the previous two is r fhe 

pattern continues for each of the 25 people. The probability 
that all of the people have different birthdays is the product 
of all ttu independent probabilities* so the probability 

364 363 

thal no t wo people have the same birthday is x ^ x 


362 

361 

360 

359 

356 

357 

156 

355 

354 

363 

365 

* 365 

* 366 

*365 

* 365 * 

365 

365 

*36 5 

353 

352 

x 3M 

350 

v 349 

346 

347 

346 

. 345 

365 

365 

365 

' 365 

365 

* 365 * 

365 

365 

365 

344 

, 3-13 

.. M2 

K 341 






365 

365 


365 







This calculation would lake a tun*;; time (il would take some 
of us forever) without usinjj your calculator. Note that the 
denominator is 365 to the 24th power. Multiply the numerators 
first til is easier to multiply m reverse). 
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Press 


O Is p lay /Com moots 


341 IK 342 1 * 343 [EH 344 l * 

345 S3 346 [x 347 [xl 343 2 = 

343 I* I 350 m 351 S3 352 UO 

353 S 354 XI 355 X'l 3F>6 IE3 

357 S 358 E 350 SJ 360 1X1 

361 tEJ 362 ® 363 KJ 364 LX 1.3484 61 

r n 365 till 24 [XI L=J 0.43 13003 probability of no 

t wo people having the same 
birthday. 

♦ZEi [Jl] 1 L=] 0.5686997 

There is almost a 60% Lharce of at least two birthdays or 
the same day! 

Try Hus: There are 5 people in your office. What’s the 
probahility that 2 of ymi have t he same birthday? ( Ans.: 

Less than 3 f £) 







CRACKING PROBABILITY & STATISTICS 

Factorial! 


By now you've seen that you often need to compute factorials 
Cnf) when considering problems in probability, (Some calculators 
have special keys dedicated to this function. 3 One method 
of getting to an approximate value of n! that may save arnne 
time for Large values of n is to use the Mowing formula: 
n! is approximately equal to: \ 27m n n e n 

‘Hie keystroke sequence for this is; 

n! = n 302 EX1 * [=J \'x\ n ET*’ n Hi] n 

+3 **] !W W] 

This valut■ wilI be a dose approximation to n[ r and wU] 
save keystrokes if n is over 8. 

Example; calculate K! - using both longhand" 

DSspiay/Comimnts 

4l>320, HJ calculated directly 


3BB0&395 8! by formula. 

i.Xtiir: The quantity fi! is defined tn be 1,) 

I 


and (he formula approach: 

Press 

A L*J 7 CS 6 K] 5- S2 4 LE 

3 m 2 ta i [= 

ft i x • 2 : * i z * 

CD ft y SLULxJH >T l«Y ln- 
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CRACKING PROBABILITY & STATISTICS 

Average 
and Median 

Possi bly the Tins! commonly used statistical calculation is 
tin - itvfTuyx. aid they're easy to handle using your calculator. 

The word ' average" is usually used to refer to a value 
obtained by adding together a set of measurements and then 
dividing by the number of measurements in the set. Actually, 
this is a special type <jf average and is technically called 
the arithmetic mean. 

Example l: Five racers ran the hundred meter dash Their 
l imes were recorded as 10.4 seconds, 11.5 seconds, 9.9 seconds. 
M',5 seconds and 12 seconds. What was the average lime 
for the racers? 

PreBS Display/Com merits 

10.4 +.11.5 7+_ 9.9 i±] l(j,5 
+ 12 .=_ l±J 5 L=J 10,86seconds is the 

average time. 

The median is a value such that half the observations fall 
above it and half below it. 

Example 2: What is the median time in the 1 no meter race 
if the times are 10.4 seconds, 11.5 seconds, 9.9 seconds, 

U>. 5 seconds and 12 seconds? It is easy to spot the median 
if the times are arranged in order by value Starting from 
the shortest time the values are: 

9,9 seconds 

10.4 seconds 

10.5 seconds 
U. 5 seconds 
12.0 seconds 

The median is the middle Lime (10.5 seconds). 

ilf the number of data values is an even number, then the 

average of the lm> middle values is the median.) 



7-13 










CRACKING PROBABILITY & STATISTICS 

A Standard 
Deviation Story 


Once there was a football coach who divided Ilia physical 
education class into groups of five students and, unfair as 
it may seem, gave everyone in each group the same grade, 
llie pades were based on the average performance of each 
group. Here's how iwn groups cif five students compared in 
the activity called "pull up". In group one, Fred and John 
both did 7 pull ups, and lhe other members of Lhe group did 
S P 6 and 8. fn group two, Jo* Slat did 16 and Lhe others 
did 1 P 10. 2 and When grade time rolled around, the 
coach had his student teacher average the grades. 


Press 

Da splay/Com merits 

TH7 [25H6DJ8E5] 


m 5 ® 

6,6 was lhe average for 


Group 1 

16 E 10 S3 l T±J 1 C±] 4 [3 


c±n s r=j 

6*6 was the average for 


Groups 


As you can see, belli groups (everyone) got the same grade. 
And guess who was mad? You guessed it - Joe Slat, Joe 
complained about rhis tu the coach, but the grades were already 
turned maud there was nothing which could be done. The coach 
said that he would have done something about it. if he had 
only known, but aJl he saw were group averages and he wasn’t 
about to look at ait the individual scores. Joe resolved 
to find some way to alert She coach to such large variations 
in a group's performance, so other stars (such as himself), 
would not be slighted m the future, Liter on, Joe took 
a statistics class and found what he was looking for - a 
measure of how much variation i$ hidden in averages. Its 
called the standard deviation. 


S.D, = ^ Cx - x>- 


N- 1 
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-M 

Whew X - is a symbol which means the sum from i in N. 

x represents each score 
x represents the average score 
N is the number of scares 

Joe KOI out his calculator, and found the standard deviation 
for the two groups of scores (Remember it was previously 
calculated that the average score for each group % was 6.6.) 
The scores, (iroup I: 7, 7. 5, 6, 8 
Croup 2: 16 , 10, >, 1 . 4 

The h ' ' |tcy on your calculator, along with the feu** nr g±3 
will really help in this case: 


Press 

6.6 eei m 

7 ® IE m 

7 1=1 IS Sub 

5 [-J [*fj |SJ«i 

6 r=] t® Bu«| 

s m m m 

1 StlSE 

6.6 CEJ m 

16 = J j Jtfj [sto] 

10 -= imBi 

2 H tE m 
1 =J [E 
4 r=] Dti rn 

mi r+i 4 r=] i«f_; 


Dispiay/Com ments 

6.6 is set up as a constant 
for subtraction 

0.16 

0.16 

2.56 

0.36 

1.96 

1.1401754 


88.36 
11,56 
21.16 

31.36 

6.76 

6 , 30872-41 


I hus I hr difference 111 standard deviation shows I hat although 
Ihf average for each group was the same (6.6). the individual 
folks in gr -up 2 differed from this average (above or below 
ill more than in group one. This measure would be enough 
to warn the coach! 


Wolr; He sure to check your owner's manual for the operation 
of the automatic constant on your calculator. 
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SECURING PHYSICS AND CHEMISTRY 

Introduction 


Your calculator can be a tool thm helps ‘secure" your ex¬ 
plorations in your science classes, or as you find science 
applied around the home in everyday life, Scientists often 
work with mathematical “models" of phenomena - numerical 
descriptions of how the world is put together. Your 
calculator, equipped with scientific notation, is a "natural" 
fur helping yon in quickly and accurately handling scientific 
math. In this way, > our mind may be a little freer - to fo¬ 
cus on the whys and hows of physical laws or natural events. 

I he formulas you'll find in the following sections are usually 
lettered in a common sense way and related to a diagram or 
description of the problem. This chapter is a selection of 
basic problems from physics and chemistry, along with same 
“astronomical" calculations. These examples are selected to 
familiarize you with how your calculator can be a great ve¬ 
hicle for exploration in the "basics" of science. You take 
it from there! 
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SECURING PHYSICS AND CHEMISTRY 

Scientific Notation 
and the Speed of Light 

Your calculator is equipped to handle both the very large and 
the very snialJ numbers that come up in physics and astronomy, 

It allows you to manipulate them with relative ease and accuracy, 
so you can keep your eye cm what's going on in the problem. 



For example Light travels incredibly fast! 

Speed of light 2-^79 x 10 h meters per second 
- 186.000 criBes per second 


At the same time, the universe is incredibly large - so large 
that the light-year (distance light travels in 3 year? is 
often used as a unit in describing it . So calculate this: if 
our nearest neighboring star is 4.3 light-years away, how 
many meters is that? How many years would it Lake iu drive 
there at 8fk 5 kmlhr (55 mph)? 


..SliBht™ x 386 24 ■‘g* x 
* years 

2,&979 x W meters _ 

second 


24 hours 3600 seconds 
day hour 


Pres s D i s p lay / Com me nf a 

4.3 X 365.24 [X) 24 LK) 3600 

[Ml 2.9970 ms B r= . tm 1,066 IS meterstotte 

nearest star: 4.068 x 11J |J| _ 


To determine the number of years required to drive there at 

86.5 kilometers per hour, you might convert 68.5 km/hr to meters 
per year and divide the total distance by the rate. 

88.5 kilometers x 24 hours ^ 365.24 days _ HN10 meters 

hour ' day * year kilometer 

Press Display/Comments 

88.5 LSD 24 DO 365,24 LX 

1000 m 7*7577 m 

r^J HD M. IX 5*2436 07 

A lnng drive* 

Hm* s mother: At 28 miles per gallon, how much gas would 
6-2 it take? You're on your own. 


meters 

year 

years 









SECURING PHYSICS AND CHEMISTRY 

Free Fall 



h took until the 17th century for mankind to realize that 
the acceleration of objects in free fall was a constant 
(this was cine of * .aJiiec/s many accompli ishments). The 
acceleration due to gravity is usually labelled with the 
letterg, and is equal tor 

IT] Ci. 

J4 = 9-81 -j (metrie) g = $ 2,2 ™ (English) 

Art Example; 

A rock is thrown into a well 2H meters deep (d P at an 
initial vebdty of -I m/s (V a h How tong (t) wtll it take 
the rcH'k in hit the boitom of the wefJ? (This assumes no 
"wind resistance” is present). 

Formula: 

d-lr' + v.,., 

S* ,jgt : +• Vj - <1 - U. With our values inserted: 

lo.BDt 1 + -It - 214 - 0, 

4.905t- + 41 - 214 = 0 

Use the quadratic formula to solve; 


—b ± \ b- - -lac 

2a 


where a = 4,905 
b ■ 4 
c = -214 


Pfe9B Display/Comments 

4 E*a m miEE 

( -• Q* I 4.905 [x] 214 w3 1 Hfi Store the radical term, 

■<r\m 64.920567 

L=] ra L.n 2 i * 4.905 I.' : IT. 1 6,2(00476 1st rout 
1X14 *f=. Cri '"rt.l DJ LH 

r n 2 rS7 4.905 ED 1 =] -7.025542 2 nd root 

I ime in this case cannot be negative, so take the positive 
root. The answer is approximately 6,2 seconds. 
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SECURING PHYSICS AND CHEMISTRY 

Constant 

Acceleration Problems: 

A whole series of problems in basic physics (that are appli¬ 
cable in a variety of everyday life situations) are solvable 
with the for null as for motion with Constant acceleration - 
which are discussed in the example below; 



t 



t -U 


* 


8 4 


For txampk: 

A rocket sleet under aconstani acceletttkot (a) raced 
,HHi meiers (d) in 5 seconds {%) startiis^ from rest. 
Find: 3 ) the acceleration; b) the average speed (V); 
c) the speed aE ihe end of (he 5 Seconds l V) and 

di the distance traveled ki 2 ~ seconds (dj. 


Formulas: 


a)d-^„s 


2d 

L‘ 


c) V = 3t 


b)V-f 

d) d. - |ae.- 


„ , 2 (3005 

Equations: a) a = —^. 

c) V = a<5) 


b> V- 


300 

s 


d) d. = | afZS) ; 


Press 

2 LX 300 E 5 L* f X HH 
30CH5E 
■»] t*J 5 XI 
2 m x m lx 2.. r , x) 
x 


Display/Comments 

24, nys 2 = a 
64), m/s - V, {avg. speed j 
120, m/s = V (velocity at 
5 seconds) 

75. m ~ d. 


Sow tty this: A car accelerates from rest to 120 m/sec in 
7.2 sec. Using a - V/l, find the average acceleration. 
Find the total distance traveled in 7.2 sec. Ana.: 
a = 16.67 m/s 2 d = 432 tn. 







SECURING PHYSICS AND CHEMISTRY 

Work—Power 



Ptmxr is the time rate of doing work; and is comnKsnJy measured 

in watts tor kilowatts), P (watts) = ~- 

time (seconds) 

WWA ss calculated as Force x disinncei 
(If nil forces and motions are along the same line.) litre's a 
problem illustrating how your calculator with scientific 
notation can help simplify work and power problems: 

A large elevator uses a diesel engine with lift power P uf 500 kw 
to pull a cable lift which has a 1000 newton pull f (lH when 
empty. The total vertical lift distance (d) is 400 meters. How many 
fio kg buses can the elevator accommodate at one time if the 
vertical speed (v) of the elevator is 2 m/fi? 



Solution: First, the total tame for the elevator to lift 

■100 meters can be found from: t = = 200 seconds. 

Next, calculate ihe total work output of the elevator during 

that time using: W = P x t. Then, use the formula 

h’ i x distance - work, to calculate the number of boxes: 

K| = It# of boxes) * 6fJ X 9.8 + F <Krjl «J. so; 

[(# of boxes) x 60 x 9.8 + F rir „] x rf w. 

Mvu® <# u fboxes). 

VV = P x t Where P = SOOfew, t = 2fKhi and 
^mhut “ 10WJ. d = 400 m- 

** re88 Display/Com meot a 

; H I 500, (XU) 0*1 200 LO 1. 08 This is W, the total 

work done by the elevator in 
200 s (1 x 10" joules). 

C3 < iouo m 4oo m 
ra nz so dl B.a ej 400 m 
r«] 


423.46939 or 423 boxes 






SECURING PHYSICS AND CHEMISTRY 

Keys to Vectors 
and Force 

Forces are vectors winch may be resolved into “components M 
along rectangular axes, using trigonometry as shown below. 
Your calculator f with its trig function capability, will keep 
tabs on the mathematics for you: 


F, - Fane 
(y component of F) 


F k = F cos f) 

(x component of FI 

Herts an example 

A water skier is pulled simultaneously by two boats running 
parallel to each other. The boats pull with an equal rope 
force (F) of SOU N, Bach low rope is 2m m long, and the 
boats are 5 m apart, With what force (F t ) is the skier actu¬ 
ally pulled.' 












Solution: 

Ex<irninir^ the* diagram carefully, you can see shat the 
sideways pull the boats exert un the skter cancels to zero 
lmc * they are equal and opposite in direction), while the 
1<™d puD exerted on the skier fF.) k equ;d to (he sum of 
K ™™pOan«its of the force exerted by each boat {F u + 
KJ Since the force exerted hy each boat is the same 
fWMIN), [he total force can be calculated as just 2 times F la . 

From the diagram: 



On your calculator just calculate U then F,... then F, 

■is follows: 

Press Display/Comments 

2.5 GbJ 20 f *J 'MW, tm] jSIgj 7.I807S5S- -= G 


SOQ Ixj m |m. is] 


7&J.72JV1 - F u 


DQ 2 ® 


(This is the forward force 
exerted un the skier by 1 
boat) 


I587.450SN The loud for 
ward force on the skier, F„ 









SECURING PHYSICS AND CHEMISTRY 

Circular Motion 


For my object to nvovc in a circle, a farce called the 
centripetal force must be applied tu it: 



v - linear speed (m l&) 



object of mass M 'kg'! 

centripetal force, 

F (newtons) 

radius of circle, 
r i meters i. 


"Hie centripetal force can he found using the formulae 
M iki?} V" (m/s)' 

F ( newtons.) = , , The centripetal acceleration 

yt r (m) 

is given by a = —(m/sec 3 ). 


Existnpk: 

You're driving a 1(300 kg car and go- into a circular turn of 
radius 60 meters at 60 km/h, What force must your tires and 
the mad provide to keep you in that lum? 


F - 25 where tn - 1000 kg 


vsec; 


60 


km 


h lOOOtH 
3600s ' km 1 


8 H 


r - fiGm 








Press 


Display/Comments 


1000 □□ [E «lE] ;j60tj 
□l lOQo m [**j rs eo 
[=] 


4629.6296 newtons 


Hal s a little over K»X) lbs —think you'll stay in the 
turn - or w31 you "spin out"? 

Hen's, a wither one: 

A model airplane flyer flies a 1.23 kg plane in a circular 
path at the end of a 1 :> meter long wire. Me needs tu cal¬ 
culate the top linear speed (v in m/s) of his plane. With 
a spring halartee scale on the wire, he can ieU that at top 
speed the force on the wire is 50 newtons. 

Satuhon: 



where r 15 meters 


P = 50 Tiewtons 
in - 1.23 kg 


Press 

15 L* 50 '+] 1.23 

is m 


2-1.69324 m/scc the plane's lop 
speed, f What's that in mph?) 


Oisplay/Comrnents 



e-s 




SECURING PHYSICS AND CHEMISTRY 

Simple Lenses 


The relations hips between images, objects, and distances 
when you're working with simple tenses are particularly 
easy to work with on your calculator. (The [!5 lI key is 
especially helpful here.) 



The two equations that describe this lens situation are: 


lx A, 

s„ + $< 


i 

r 


and 


H, 


S 


S„ 


Example: 

Find the distance from the lens tn :i focused image (5.) and 
the image: height (H,>, ilf the object is 25 cni from the lens 
(S„), the tens focal length <fj is 12 cm, and the object is 
3 cm tall (tU 


Solution: 

First, rearrange your first equation 
1__ 1 1 
S, f " s. 

and solve for S,, Ihennse H, = |' H„ to find II,. 


Press 

12 L y* L-~ 25 ES 

[=j m 


GE3 25 QG 3 [=3 


Oisplay/Comments 

23.076923 cm is the image dis¬ 
tance (S,l. 

Next to lind H,: 

2.7092308 cm 









SECURING PHYSICS AND CHEMISTRY 

Energy and E = me 2 

Albert Einstein first wrote the equation ahove. which is a 
fundamental re lationship between mass and energy There is a 
lot of energy "stored" in matter) 

(Energy in joules) - (mass m kg) x (speed of light in m/s)-. 
The speed oflight (clis approximately2,9979 x JO'mfs. 

In addition to the joule. another unit scientists use to specify 
energy is the electron volt fev): 

1 electron volt = 1,6022 x 10 _ '* joules, 
energy' in joules [±] 1.6022 x ]0 -11> f=l electron volts. 



Here are some examples that explore the kinds of numbers 
involved when discussing mass and energy: 

a) Hind the Energy equivalent in Mev (Million electron volts') 
of I atomic mass unit faniti - 1,6605 x 1(}- ?I kg). 

b) If 1 kg of matter is converted completely to energy, what 
would the resultant energy be in joules? If 1 joule equals 

2,78 x 10 r kilowatt hours, how many kilowatt hours would be 
produced? How long would that keep ten 100-watt light bulbs 
burning? Ten 1W watt bulbs are a 1 kilowatt “'load". 


Stiluitiitis: 

Press 

a) 

1.6606 («3 27153 DO 

2.9979 08® HI 

+1 1.6022 m 19 L=] 

P0 1 HE 6 d] 

b) 


Display /Comments 


1.4924 1.(1 joules per amu: 

1.4924 x J0-“ 

9.3144 Oft evperamu: 

9.3144 x HI" 

9.3144 02 Mev per amtn 
931.44 

joules in t kg: 
6,9874 X 10'" 
kw'h m 1 kg: 
2.4985 x l(| i" 


1 x ! 2.9979 m 8 Lr* L= 8.9874 16 

x 2.78 Lee+i 7 = 2.4985 10 


This means Lf l kg of mass could be converted entirely 
to energy, M would keep ten 100 watt bulbs lit for 
2,4985 >' 10'" hours, or about 2.9 million years! 

What would happen if a ton of coal could be comfleteiy amvertui 
to energy?! 
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SECURING PHYSICS AND CHEMISTRY 


Half-Life 


Radioactive etements “decay r ' according Lo an * tpfwrtitwl 
law, Jf you start out with a sample of radioactive maieri- 
al with some number of atoms [N rt ) r the, number of radioactive 
atoms left after a tune t (N, I is given by formula 
N, - N lfc e" h1 , where k is called the dkmicgm 
ft/uj amsfririt. Since your calculator can handle calcda- 
tidvis involving logarithms and "e 11 , a will be helpful in 
handling problems involving radioactivity. 


The iuiff iik (T) of a radioactive substance is the time it 

takes fur half Lite sample to decay. If you put N, — NJ2 and l = I 

m the equation above, and solve for T you get: 

= N rl c * T so r = e 1,7 Now take [i«: of both SKles: 

h ®- kT 

l *ssng your calculator you can quickly compute 
ta(|) = -.69314713 
fPress 1 L±i 2 >; [!«! ) 

So -.693 - -kT, or T = ^ 

Half-life (T) = V-. ° t 693 -— 

disintegration constant 


Herr's an example: 

The disintegration constant of Radium is k 1.36 x 
10 -11 s' 1 . ai Find its half-life, 
b) If you have a sample of radium containing (Nj atoms, 
what fraction of them will be left after 2 years? 

Solution: 


a)T 


0.693 

1.36 x 10'" 


or more precisely 



1, 36 x 10 " 


b> N, 


N„e 111 


Nl 

N 


—1.36 x 10-" 
e 


t 


, substitute 


2 year? for t (nr attends}. 
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Pfeas Display/Comments 

a) 2 -feJ !»•« i*/r. [+] 

136 l«i HSIU 5.0067 10 seconds = 

half'life ^ Check this out - 
t list's about 1600 years!) 

Now lo find number of atoms 
(eft in a sample after 2 
years, just convert 2 years 
to seconds.: 

'l £1365 130 24 KI GO CE3 

6.3072 07 or 63f)7a(.TO sec¬ 
onds in 2 years. 

Note: ,( «J >» is equivalent to 
e 1 


9.9011 01 

Answer 99.914'+. almost all 
of it Is left. 


60 CU 


□*) 1.36 it. ii.il 11 LV- 

[=1 'mv Nm] 
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SECURING PHYSICS AND CHEMISTRY 

Astronomy— 
Universal Gravitation 


e-H 


it took man centuries just to write the law* which 
describe the effects uf gravity, Of all natural phenomena, 
gravity—the fact that everything attracts everything else - 
is one of the most interesting, Gravity is also one of the 
most elusive phenomena to explain. All we really know about 
gravity are its effects. We know little about it* cause. The 
gravitational force between two objects is given by' 

F _ G m ' iri - , where m, and rnj are the masses of each 
object, R the distance between their 
centers, and C the universal gravitation 
constant: 

G - 6,6732 x HJ " (N mW> 

Example: 

at What acceleration due to gravity dues the moon experience 
toward the earth? b) With what linear velocity (relative to 
the earths does the moon travel in its orbii? 

Solution : a I jV cwton's Law states: 



bj The acceleration of the moon is centripetal, toward the cen¬ 
ter of the earth, and we can compute: 


a = ^;sov = VaK 

Press 

a) 

6,6732 SB 11 EE [S 
5.98 JIB 24 CB 
3*90 ttSI 8 L*i' C=] 


m, - 5J8 ,• 10- ‘ kg, 
it = 3.80 > Iff* m 

Display/Com men is 


2,7636 03 

moon’s acceleration: 
,0027636 m/sec 


b) 

LEI 3.60 SSI 8 = i * 1.0246 03 Speed m orbit: 

I024.H m/sec 






SECURING PHYSICS AND CHEMISTRY 

Conservation 
of Momentum 

t'wu bodies of tna&s m, and m a are moving through space at right 
angles to each other. They collide and stick together as shown 
below. Collisions such as this are called wmpktely meimtii 
collisions. Find the direction and speed of the resulting 
object (cn, + im). if m, = 60 kg, m. = 75 kg, V, = 30 m/s and 
V, = 25 m/a. 




V 3 . - 25 


The conservation of momentum is a ivtior rfhilwn which in this 
case stales* m,V, + nuV., = fm r + nt,>V r 

In our case, since V, j s only in the- x direction, and V a is 
only in the y direction, the conservation of momentum, gives 
us two scalar equations: 


m.V, = fm, + tn ( > V fi or V (l = >-2^1— 

+ D%) 

Vj = (nt, -I- m.) V ry or V r> , = —^ 

(nij + ay 

< )nce V tx and V r , are known, we can calculate the tinal speed 
V„ arid the angle O. from the equations: 

V r - W+V; 0 = tan 1 Vjj/Vj,. 

On your calculator find V ri and V f , first: 


Press 

m S3 30 EEI CD 60 
133 75 m [sJ 
ma 

75 IX) 25 [+1 [J] fit) 
C±3 75 [T] (*) 

ca m m eg xj 
m 

,13.888889 [S m X) 
(Ml Osal 


Display/Commenl 

13.333333 ui/kc = V u 
Store this for use later. 

13.888889 m/sec - V f „. 
Now to find V,r 
19.253026 m/sec = final 
speed. To find < >: 


48.16914 
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SECURING PHYSICS AND CHEMISTRY 

Electrical Resistance 
and Ohm’s Law 

in your home, when different appliances are plugged into 
your wall outlets, they all get connected in parallel, 
across the house supply voltage, Ohm's Laii relates the 
voltage (E) in the outlet, measured in volts (v). the total 
current (lnhaL will flow, measured in amperes fa), and 
the total resistance (Ri. measured in ohms (ft), of the 
appliances: 

Ohm's Law states: El* R, 

Resistances in parallel add according to the equation: 



1 



+ =- + etc. 


Example: 

In your house you plug in 5 appliances having resistances 
nf5«. 1211. 1711. 2311, and 49a What is the total re¬ 
sistance (R t ) of all these appliances when connected in 
parallel? 

If these appliances were all turned on, how much current would 
they draw? 

Assume the supply voltage is 115v. 

Press Display/Comments 

5 '* i±\ 12 D&J L+J 

17 (3kl 23 I'^i (t. 

•19 f 1 *) = \}**- 2.-1627916 fl This is the total 

resistance of the appliances: 

[fH Store it* 

H5 rcl Q=] 46,69497A amperes. 

If all these appliances were left on all day for a month 
(31 days), what would your electric bill be at -1c per 
kilowatt-hour? (Power in Walls - Volts x Amps.) 

.Answer: around SlfiO. 




SECURING PHYSICS AND CHEMISTRY 

Gas Laws 



A driver puts 3t N/cnr pressure in each (ire of a car in 
I ieath Valley (temperature - 35 C or HOT K). He then drives to 
the lop of Pike's Peak (temperature = or 273 a K). 

What is the pressure in each tire on Pike's Peak, assuming 
ihe tire lias stiff enough walls to prevent any change in its 
volume? 

P II 

Fnrmuiu; ^ ^ (T,. T. in r FO 



Press 


Display/Comments 

P = 

17.727273 N/cnV = 
new pressure. 


273 OD 20 (+□ 
308 rs 


Actually, the lire walls would not retain constant volume with 
the change in temperature and pressure. In actual cases, the 
formula would be; 


T, T, 

which utilises the change in volume. 
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SECURING PHYSICS AND CHEMISTRY 

Keying into 
Avogadro’s Number 

Some of the basic formulas and definitions in chemistry in¬ 
volve handling very large or small numbers. Your calculator 
can help keep accurate tabs on the arithmetic while you con¬ 
centrate on ih£ cheitL A case in point: problems that in- 
m\vc Amgadro's number. 

Examine the following definitions: 

1 mol e of a substance is an amount equal to its molecular 
weight in grams. Avugadm r R number is the number of mole 
cutes in a mole of any substance, and equals 6.02217 x HF. 
At standard conditions (STP). 1 mdc of any gas occupies 
22,414 liters [if volume. 
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A iypkaf sample: 

How many a) moles and 

b) molecules are there in TJ) grams of SDt gas? 

c) What's its volume at STF? 


Solution: 


mass of gag 


a o nui es - weight of SO., 

(a took in the periodic table in the Appendix will tell you 
the atomic weights of the various elements) 


# Ol moles - 32_064 + 305.9944} 

b) #uf molecules = # of motes x Avogadro's number 

c) Volume < ST P) = # of males * 22,414 filers/mole 


Press Display/Commenis 

50 Ej CO 32.064 CDEXJ_ a) 

3 SJ 15.9994 m D2 'JD LliH 0.62451144 number of moles 

b) 

[ED 6.02217 r Mi] 23 =J 3.7609 23 number of mole¬ 
cules: 3.7699 x 1(F, 

c) 

m\ CS 22.414 r=l L3998 91 volume is 

13.95M liters. 

Amadeo A vngadro (1776-1856 J was an Italian physicist who 
sought to reconcile findings by Dal tern and Gay-Lussac and 
proposed that at equal temperatures and pressures, equal 
volumes 4 if gases have the same number of molecules. 







SECURING PHYSICS AND CHEMISTRY 

Density-Volume 



Jh natty is the Jitcasure of huw much mass per unjt volume a 
substance has. Uensity x volume = mass. 


Example: 

(*old hiis a density of 19. 2H gmtcm\ and an atomic weight of 
IWi.WZ If yoy have a cubic piece 5mm on a side, find; 
a) the mass of the cube 
h> the number erf atoms in the cube 

c) the mass of 1 atom of gold 

d) the average volume of an atom of gold 


Solution: 

a) mass of cube = density x volume 


b) # of atoms = 


mass of cube . 
atomic weight * AvC « adrcs 


c) mass rtf one atom - 


mass of cube 


<i) volume of atom 


number of atoms in cube 

vol u me of cube 

number of atoms in cube 


Press 

a> 

I9.2S SntTl5 l£i 3 

mtm 

b)r+-1 lEW5.yfi7fx.l 
6.02217 mn 23 D=- 
fnb; 

0 2.41 gej mtm 

d ) ,5 17*1 3 1X1 PE 
7.3885 m 21 [=1 


Display/ Com m e o I s 

(5mm = , fkmj 

2.4 [ total mass in grams 

7.3685 21 Number of a toms - 
7.4 x It)*' 

3.2707 -22 Mass of one 

atom = 3.27 x Hr-gm 

1.6964 -23 VVilume of one 

airnn - 1.6964 * Ifl’-W 



8-19 














SECURING PHYSICS AND CHEMISTRY 

Formula Determination 


Using your calculator to help you with trials and estimates - 
you car determine cheimcal formulas from analysis results, 

Hm'stttt sample: What is the formula of'calcium pyrophosphate 
if it’s found that it is: 

25. Ji'.f calcium 
39.2 f * phosphorus and 
3S.5W oxygen? 
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Solution: 

If you assume that you had 1 Wl grams of the com pound then: 

a) Decimal percent ■ lOQg • atomic weight - Relative amount 

(RA), in moles 

b) (HA for any atom i (StriaUest RA> - Ratio value, 


Look at the periodic table in the appendix, for the atomic 
weights of the elements: 

Ca = 40. OB 
P = 30.9738 
0 = 15.9904 


Press 


Di splay/Comments 


25.3 El 40.08 [%] 
33. 2 EE 30.9738 31 
35.5 E 15.9994 = 


.63123752 m 1.2655858 
3 1 = 

2,2188332 1*3 'm =\ 


0.63123752 RA for calcium 
in moles. 

1.2655858 RA for phosphorus 

ui moles, 

2.2188332 RA for oxygen 

in moles. 

Now. calcium has the smallest 
RA - so divide each of the 
other RA's by it, and I he 
ratio value for calcium is 
taken lo he 1. 

2.0049280 2 is the ratio 

value for phosphorus 
3.5150528 3.5 is the ratio 

value for oxygen 


Sousing these ratio values, you'd find the formula for this 
compound to be Ca, P, 0, r ,. Normally, fonnul as should include 
ratio values expressed as whole numbers — so you would double 
these values to find the final formula: La 9, 0 ; . 



SECURING PHYSICS AND CHEMISTRY 

Keys Into 

Quantitative Analysis 

A balanced equation for a chemical reaction provides you 
a convenient way to calculate the mass relationships in a 
reaction. IT:e ratio for any two of the substances in the 
reaction are related: 

il)»& <rf substa nce 1 (gram s) _ mass of substance 2 (grams > 
gram molecular weight of ” gram molecular weight” of 
substance 1 involved in reaction subslance 2 involved in react™ 

Exaapte. 

The equation for a reaction is: 

Na* CO, + 2HNO, - 2NaN0 3 + H,0 + CO,. 

[f I0 grams of Na,CO,, is consumed in this reaction, how 
much NaNG„ ICO, + CO* are produced? 

Solution By looking up atomic weights in the Appendix 
(and adding) you can calculate the molecular weights: 

IVaXO. - IDS.9888 
NaNO,, =■ 84.9947 
H,0 - 18,1)154 
CO, 44,009® 

111 grai ns [N'a.,CO :i) Mass of NaNO, 

105.9888 “ ‘ 2(84.9947) 

U) INaXO,) _ Mass of H,Q 
105.9888 18-0154 

10 iNa CO.ii _ Mass of_CO, 

105.9888 44.0098 



with 


Press 

10 [ + 106. 9888 tM3 m 
l* 2 m 84,9947 [s. 
*£ L* 18.0154 i = 
iS5£i [*1 44.0098 t=] 


Dfspfay/Comments 

[6.03843 grams of NaNO, 
1.6997456 grams of H.O 
4.1523067 grams of CO, 


Antotoe LaVoisier (1743-1794), known as the father of 
modern chemistry, was guillotined during the French Revolution 
for being ar investor in a tax-collection company. 




















CLOSING ON PUZZLES ANI> GAMES 

Introduction 


file first tinw: someone picks up a handheld calculator, 
ti-hal happens? Do they immediately balance it check¬ 
book? Calculate a besl unit price? Do a science 
problem? No way! They play with it, that's whal 
they [Jo’ 

Anri well they should - because the handheld calculator, in 
addition to being a powerful tool, is also a great toy! 
Toddlers enjoy pressing the keys and watching the dis¬ 
play lifzhi up at their command. Adults appreciate the 
"heft" of the little devices - packed with technological 
marvels, yet portable and rugged enough to tote every¬ 
where. Nearly everybody loves watching the little 
things gobble up problems like W630527-1 12345^73 

Uk. . They do in a split second what might lake us 
a half hour of pure drudgery. This feeling is une reason 
the calculator is making such an impact on the way we 
do mathematics today. With the arithmetic quickly and 
accurately handled on the calculator, we are freer 
to focus attention on the relationships - on the "how to" 
part of solving problems, and on the fun side of the 
world of numbers. 

The following chapter is devoted to uses for the cal¬ 
culator that are primarily "recreational". All of 
them have their utilitarian or educational side, too, 

We hope you'll have fun exploring with these activities, 
and that they may help spark some of your own! 
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CLOSING ON PUZZLES AND GAMES 

Numbers, Life, the 
Universe, and You! 


With your calculator, you can explore and get the "feel" 
of some of the numbers in the world around you. Here are 
some random questions with interesting answers you can cal¬ 
culate. Then think up a few of your own! 

Life Qmslwtiy. 

• How many times has your heart beat since you were bom? 

Solution; Get a watch and check your pulse. 

Pulse rate (beats/min) ED BO L* i 24 l~xl 365, 25 ELI 
(your age) 0=1 # of beats. 

• How many Saturday nights are there until you're 100? 

( Assume a long tile! 1 

Solution: 'ill 100 0=1 your age CD OB 52 |“=j 
Ever thought about that? Does the number seem large or 
small to you? 

• How much air do you breathe while youVe alive? 

Solution; Again assume youH live bra be 10Q! (Your 
lungs breathe in about 1 pint = .-17 liters at a lime 
Chuck your # of breaths per minute with a watch (that's 
tricky to do!). Then: 

• of brealhs/min DO .47 EL' 60 L*! 24 * ■ 365 

l* 1QO [=j . 

Aatrwumkal Problems: 

• Here’s a I able with some facts about our solar system . 

Your calculator can help voti come up with some answers to 
questions about the planets: 



PiiiHff 

MtflLiipy 

Venue 

Eiftli Mai3 

itipiiur 

isilurn 

1 : raniu5 

Ncptufl? 

I'lUCi’i 


Mean 

tHarrefcr 

rtntl 

Km 

tl,40Q 

3SL74? 

ft. 870 

laS.Tttl* 

115,1*1 

al.mo 

nCMWu 

IftTOKTl 


Eirtfc 

diamHrr 

iJ.B 

.m 

im 

.S3* 

lfli.97 

9M 

4 M 
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Sortnc* 
muvil V m 
a hinaiui! 
d Ewtfi'i 

,77 


LOO 

-37 

7M 

LI 7 


]-*4 

? 





<J) How much would you weigh on Saturn? 

Solution: 

Your weight IT] 1,17 [=] 

i>> If you drove around She equator (of the Earth i at 
S8 kmy'hrmr. how long would a round trip take? How about on 
Salufn? Mars? 

Sotittvm: 

l» ITT diameter LtF] m t=3 # of hours. 

a How many Earths could fit inside Saturn? 
til What others can you think up? 

"Aulo-MtiJk": 

• How many revolutions does a car’s engine make in ft mite? 

I Hiring its lifetime? (Hint: For most cars the engine runs 

at about 3500 rpm at Sri km/h], 

• If there are about 130 million ears, buses and trucks in 
the U.S., how much do they weigh? 

• If they all drive 5000 miles per year at 20 miles per 
gallon, how much gasoline will they need in a year? 

• If there are 3.8 million miles of highway in the United 
States, how much js there for each car (if they were all 
"out" at once?). 

• A steel belted radial tire is guaranteed for 40,000 miles 
(W.000 km), If the tread depth of the tire is 1 cm, and 
the average diameter of the tire 65 cm. how much rubber 
corner off the tire in 1 revolution? 

( Von actually “unwind" your tires in a ribbon several 
molecules thick] I 

inflation: 

If the inflation rate stays: at about 11.5%, how much will a 
$10.00 bag of groceries cost in 5 years? It) years? 25 years? 
What about the coal of a $6000 car? 

Solution: You can calculate the inflated rate by multiplying 
by 1.115(100% + 11,5%). 

Enter 1 115 as a multiplication consonant. 

Mow press t he = key once for each year of inflation you’d 
like to check. (After 25 years, the groceries cost $152!) 

Problems with large and small numbers are around you nil the 
time, They can come at you in advertising, get quoted in 
newspapers and magazines, or just arise in conversation. 
Remember - these can be easy and fun to handle on keys! 
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CLOSING ON PUZZLES AND GAMES 

Hexagon 38 


Your calculator and same togicaJ dunking make this puzzle 
fun. Fill in each hexagon below with one of the whole num¬ 
bers from 1 to 19. in such a way that all the numbers along 
any straight line add up to 38, (Don't use any of the num¬ 
bers between 1 and 19 more than once.) A few have been put 
in lo help otUL 




One Possible Solution to Mirngan 38: 
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CLOSING ON PUZZLES AND GAMES 

I )ays of 
Your Life 

I I s fun Id use your calculator as a tallier of num¬ 
bers that are often too targe. small, or tedious to 
be routinely done on pencil and paper. One such num¬ 
ber is (lie crat t number of days you've been alive. 

With this number and a little "Biorhythm" theory you 
t an see if you’re ‘Vafculated" to have a good or bad day 
fste following section). 

Here's how to calculate the exact number of days 
you've been alive: 

• Enter your age, press. IS 365 [=] and store this: \m . 

• Add the number of leap days you've been alive. (Just 
enter the number of leap days and press 1*0*1 . \ The chart 
below will help you count the leap years; 

Leap YtUr Chart: 

(Note: If you were bom in a leap year frrforr Feb 29, 
count that year, if this is a Leap year after Feb 29, 
count this year .} 

1904 08 12 16 2i i 24 28 32 36 10 44 4B 52 56 60 64 6K 
72 76 80 84 88 

• add I day for vour last birthday *»*» 

• add the number pf days since your last birthday . 

Not?; If this ls a leap year, be sure not to count 
Feb 29 this time — you should have already counted it 
in the leap day calculation above. 


For those of you having trouble with "30 days hath Sep¬ 
tember. . " here's a chart of the number of days 
per month: 


Jan 

31 

April 

30 

July 

31 

Oct 

31 

Feb 

28 

May 

31 

Aug 

31 

Nov 

30 

March 31 

June 

30 

Sept 

30 

Oec 

31 


rile memory now contains the exact number of days you've 
hem alive. < You may want to write this down sir you'll 
haw it for future checks. > With: this information you 
van now checkout your “Biorhythm” condition - the next 
section shows you howl 
















CLOSING ON PUZZLES AND GAMES 

Fun with 
Biorhythm 

Thr previous page shows how to uste your calculator l» quickly 
tally Uic cKtit'l number of days you've been alive. Once you 
have this number stored in memory, you can check out your 
"Biorhythm" picture as follows. 

The Theory of Biorhythms states that there are 3 "cycles” 
to your life, which started on the day you were bortu 
The Physical Cycle; 23 days lotm 
The Emotional Cycle: 2ft days long 
The Intellectual Cycle: 33 days loup 

You can check each ot these with the aid of the bite 
rhythm chart included The first half nf each cycle are 
said to he "up" days, the last half "down" days. Days where 
a cycle curve is crossing the horizontal arc said to be 
"critical days". 



Tttihtckymtr yhysifd" eyrie: 

Press ’*». [+■" 23 and L=T' , From this result subtreiri 
the number to the left of the decimal point (the "whole 
number part").Then, press L=i * 1 23 [IQ . 

This result is the number of days you are ''into" your 
current physical cycle. Look this number up on the center 
line «F ihe chart, and then locate (lie position of the 
"Physic al" cycle curve with respect to it. i L'p above 
fur yood "awake" day, down for less active day.) 


Ttxhtrkyiiur "rmtlwnut" tyrir: 

Press Mi 5F 2ft =1, From tMs result subtract the 
number t<i the left of the decimal, J'ress ~ - 5 ? 1 

2 ft [Ml . 

This ss the number of days you are now into your "emotional" 
or “sensitivity" cycle. Locate this number on the chart 
and find the position of the emotional cycle line. 

(I'p for jjood day - down for "the blues”.) 








Tit ekeek ytmr "inteltohuit eyrie: 

Press ^ ^ ^ E^l Subtract the number to the left 

of the decimal. 

Press 1 C 33 [=} . 

I his is the number of days you are flow into your 

intellectUdJ ’ cycle. Locate it mi the chart and 

not*-1 he position <ii the ''intellectual” cycle line. 

I I n for bright day, down foe "forfietful" day. ) 

\»U\ Al cording to the Biorhythm theory. cycle 
i tit i-es are crossing the horizontal Eme "critical 
days" Have a good day* 












CLOSING ON PUZZLES AND GAMES 

For Four 4’s 


Here’s a brain leaser! Can you (with the help of your 
calculator, as neededj “build" all the whole numbers be¬ 
tween L and 1Q0 using only (our 4's? Lae only tbe 
CS CZ1 ffi] QE3 XI 02 IX I *£ LMD and L±J 
keys on your calculator, 4! = 4 < 3 x 2 x I is allowed. along 
with the repeating decimal 4(4 = ,44+4 ,,, >. The first Ji are 
shown beluw, 'Ail the whole numbers up to ] IS have been 
"built" with just four 4’s - how many can you find?) 




44 

44 


a -H 

3 = (4 + A +4) 

4 = (4! — 4 — 4) 
4x1+4 


+ 4 


5 = 


fi = 4 + 


4 

4+4 


7 — 4 + 4 - ^ 
#=4+4 + 4-4, 



9-8 





CLOSING ON PUZZLES AND GAMES 

Magicalc 



Amaze vdur friends. with this told, tried and truej nadm uaii . 
1 ill tni’k — l «i keys! Hand a buddy your calculator and haw 
him nr her key in a favorite A digit number. Then have 
your friend: 


a) Repeat the digits - making a 6 digit number (while doing 
rhis you t an be playing Swami, Mr Mot,., [he Great Zumbnni. 
etc, fnr "effect”). 


b' Say that your magical power tells you that the number is 
divisible hy 13. Have your friend hit ES 13 oif, (Your 
friend wilt gasp - right I No remainder > 

ci Now you ' fed 4 ' 1 he result is divisible by 11: Have ynur 
friend key m ELi 11 L=J . Once again yuu're right. 

d) Now that you've gone through divisions bv "unlucky" 13, 
,mi! magic number 11 - you make a final suggestion; have your 
friend key In i '+ 7 0*D , 

SHAZAM!! 

fiack comes the original number -unharmed after ail those 
divisions, i Be gracious about accepting applause, t 







CLOSING ON PUZZLES AND GAMES 

Gotcha! 


G >tcha is a calculator game for 2 or mure players that can 
he played anywhere you’ve got your calculator (in your car. 
while camping, etc.), Two ur more can play. 

f 'layer l em ers 5i Unto the display, and (hen secretly 
presses one uf the operation keys \T\ . Lr' . m , Hflr 
Lin . He or she then >>ives the calculator to the nest 
player. 

Mayer2 then must enter any number (exc ept I), and then 
presses l “ - 

If the display then displays a negative number, a number 
ui'er 2(H), nr "Error", player 2 loses and must leave the game, 

If the display shows a number between !) and 2(H). player 2 
secretly presses GO, HE] , Ufl . til or [TV , aid passes 
the calculator, and the ^ame kiks on. 

The game is over when only one player Is left - the winner! 




9 1" 




CLOSING ON PUZZLES AND GAMES 

Fantasy Trip 


I ravel! It's ppx>d for the soul. Your calculator can be 
very handy for planning trips- no matter what the route, 
or whatever way you're getting there. A little planning 
run also save natch hassle and help make a trip more enjoy¬ 
able. tit sa lot easier Iti run out of gas (or money) on 
your calculator, before you actually door the highway!) 

The following pages contain facts and tables that may help 
you in planning or executing a trip (either a real one. 
nf one you’d just like to Lake sometime in the future). 

If yiKt’oe driving, you may want to keep the following in mind: 
Metric Conversions; 

1 mile per gallon = .41*5 km/I iter 
55mph - f(tS.5 km/h 



Formulas!,Fttds: 

• If yuu drive hours in a day you ewer <i ■ 55 = Bi 
Jiiiies/day, 

• if your car’s gas Link holds 20 gallons, at 21) miles per 
gallon yotiH go 400 miles on one tank nf gas* 

• Time to destination - distance G£ average speed 

• Distance covered = speed * I time 

• Uastdiiw required distance HO mpg 

[‘he following tables sin>w approximate distances between 
solerted cities, tu help you in planning your trip. 



Ml 
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MIL RAGE CHART FOR SELECTED CITIES 
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1420 

U3 

1561 

134!i 

210 

2518 

472 

HmuSSh.' Test 

1213 

7611 

381 

1612 

460 

993 

1524 

MJ7 

i .il i , 

Inchaatapdisi. IimI 

589 

286 

7% 

714 

739 

1 574 

641 

16% 

353 

Jrhik'-'i'iiiLVihi-. Fla. 

IM 

509 

573 

967 

1123 

1297 

879 

1991 

922 

Kansas Mm, 

464 

576 

m 

3197 

346 

193 

11 la 

: I2ia 

621 

Lbs Vtgjs, Ntv. 

1M7 

lfl'HI 

if# 

2557 

1133 

1364 

2489 

2S0 

221-17 

LiHlc RcK'k, Ark, 


340 1 

450 

121R 

341 

r.79 

jjm 

13)3 

889 

Llts An^elr-y,. Caiii. 


jflh'Ei 

3HJi7 ' 

2762 

133* 

1636 

'tm 

387 

2410 

UnHStVTlfc. K^j_ 

7i.-E 

175 

711 

745 

764 

G73 

ATI 

1721 

3&3 : 

Mam* Ga. 

1166 

:i2Vi 


atfxl 

921) 

im 

815 

1K4H 

733 

Mcmpfltt. Term- 

825 

MU 

393 

1079 

4 S3 

642 1 

997 

1436 

753 

MhirnL Fin 

17.* 

904 

859 

1325 

3435 

1614 

1234 

23114 

1221 

Milwaukee, Wise. 

34J 

527 

"991 

wi 

; m 

4H$ 

822 

1764 

534 

Mom -St. Haul. Must 


KJZ 

1218 ‘ 

1206 

789 

383 

33# 

liHl'/ 

K>J 

Mobile, rUu. 

1171 

425 

: 147 

1180 

7S3 

HHH 

HIMi 

L+ilii! 

079 

Na^hvJlr, TWnt 

832 


52ft 

675 

667 

746 

793 

1639 

56!S 

Sew Orleans. La 

law 

525 


1331 

'mi 

994 

1239 

1500 

sown 

New Vork r N. Y. 

or 

"TOT 

nn 


1445 

1248 

m 

hiiue 

ISe 

ilk! ih- ' iiui Cm. iik .1 

' 7H9 

' &67 

680 

144.1 


452 

1377 

972 

1093 1 

Omaha. Kzb. 

383 

746 

994 

124* 

452 


ll Si 

1269 

692 

_ PniifadrltW^ Pa 

W 

7A1 

1229 

96 

1277 

11*0 


2 m 


Fhiwnbf. Am 

1607 

3639 

1500 

23% 

972 

im 4 

2328 


2044 

Pittsburgh, Pi. 

850 

wi 

info 

'356 

EOfW 

a»L: 

am* 

21M4 

14)1 

Puefcfc. Cnta, 

S?o 

1117 

nss 

I76ci 

529 

Jm 

1 S'..' 

'72* 

Sakifcjis. N L 

1195 

522 

m 

475 

1189 

1196 

Mt 

2itil 

4'j;r 

feoni>, Nt'v. 

3731 

im 

2W 

2724 

157H 

1476 

Z656 

736 

tm 

ftichnin .!. V., 

! L l-i 

634 

V H - ■ 

m 

3268 

1186 

hi 

ZlAii 

■■0 9 

San Antonie#, Ten 

1 

917" 

ifiBO 

1792 

46LL 

944 

1710 

970 

I46li 

San tairf 

mi 

1970 

IHJn 

2727 

1303 

1639 

2659 

‘3a* 

’"2375“ 

St iLiiriis, Mu 

54* 

par 

67b 

939 

5H6 

440 

671 

xm 

687 

Sriii 1 ..illL- Cit, l r ih 

jjavi 

1655 

1747 

2] 93 

1104 

94J5 

■2125 

MV 

l«;i 

~San FrancBH‘i.i| Calif. 

liSf 

z3fy 


29511 

1662 

1702 

3682 

793 

2594 

SifiktlJf, Wish 

[615 

24*3 

260* 

2820 

' 1955 

"1657 


1436 

24ti4 

Tampa. Flu 

1533 

TUI 

623 

mi 

t22J 

HIM 

L05LI 

2078 

[l'«l4 

' TuTsi, rada 

71fi 

SOB 

6ftl 

3343 

L ioT' 

11)5 

[2?5 

1079 

991 

W«l»nsBKm. D C. 

1083 

639 

1095 

225 

11309 

3125 

131 

2200 

| 236 


9 14 

























































































































































1 

z 

8 

V 

DC 

s 

x 

d 

£ 

i 

ji 

a 

d 

is 

,*S 

U 

4 

*3 

1 

u 

£ 

1 

1 

u 

j 

£ 

j 

: 

13 

U 

6 

1 

i 

-s 

1 

4 

1 

U 

& 

=' 

£ 

1 

604 

f 

2m\ 

534 

556 

1905 

lW04 

2620 

2131 

£653 

Acbnla, ('d. 

2595 

13* 

m 

21*4 

1614 

2821 

iWf 

2691 

38 

Hiaru^irc' Md. 

2A87 

533 

11VI 

2356 

2003 

3313 

2938 

2949 

436 

Ikistufi, M n 

2343 

3W 

517 

1012 

1407 

2569 

SSlT 

2483 

347 

QwrieRtim, W. Va. 

vm 

749 

285 

L 407 

law 

2174 

; 2040 

2U16 

&5 

CbEw Ifl- 

214’J 

503 

331 

1010 

1191 

2375 

2125 

29 Kl 

519 

CjrKrinftali, £>h«o 

T677 

lltS? 

S58 

549 


]&5 

1087 

3407 

J627 

LV.Iarjfk^ Spring*., 

afii7 

363 

70S 

2UM 

\m 

2736 

2347 

2SllT 

454 

Cdumfem, 5. C. 

1682 

1237 ’ 

6&1 

1245 

£77 

i7»r. 

1319 

2103 

1355 

Inib^ Tex.. 

m.vi. 

1663 

651 

505 

936 

1262 

im 

3344 


[^■nvcr. Cob, 

1614 

nos 

343 

\m 

995 

1840 

1744 

1764 

99] 

0E-5 lewd 

2191 

m 

520 

1660 

1401 

2-117 

2770 

2276 

516 

Tit'l r-ull. Mith. 

304 


isaa 

H19 

1579 

3*« 

£SH 

913 

27m 1 

FraSb, CilLf 

2H1H 

437 

105* 

zm 

1915 

3042 

287 j 

29W 

336 

HittfTjnl Cunn. 

i-HTH 

iSjo 

82? 

1437 

m 

1926 

148 E 

imi 

\:m 

House™, Lex. 


612 

23fi 

1513 

1134 

aa«s 


3184 

569 

liiiiuiwiiKjIk. Ind. 

3675 

6£9 . 

k&i 

21S5 

1102 

2747 

232£ 

2949 

742 

Jiickaunvdle, Ha 

1G3U 

10H7 i 

250 

\tm 

779 

1056 

1566 

1040 

1M7 

Kanias. Crly. IVf. •■ 

11h 

M>L 

1624 

m3 

lata 

580 

331 

1148 

2421 

Lag Vtjfda. Nrv. 

fs»l 

oil 

378 

Ml' 

61 £ 

2023' 

364*1 

3236 

| u s.; 1 

1 T 1 ” 

Lcttfe' ktxK A,rji 

450 

me 

iltsn 

735' 

1357 

378 

121 

11311 

2626 

Aij£nL«v Cakf. 

ZJ3K 

567 

250 

1607 

ICHti 

2:464 

2062 

z*\s 

601 

Lmnmb. - Ky. 

^2491 

w: 

Si« j 

1909 

11125 

2602 

5355 

2797 

tj48 

Mai'OfljjLVa. _ _ _ 

2034 

$35 

277 

1535 

713 

2145 

3766 

zm 

fl63 

Mtmpliii, I Vnn 

' -W ' 

inn'3 

1202 

2507 

Util 

ims 

£610 

327 i 

in 6 

Miami Flo 

Bia ' 

am 

356 ' 

1433 

L£04 

£i m 

20§5 

I'll - 

769 

MAwaukec, Wiar. 

1731 ' 

1149 

IMK ' 

1260 

1252' 

m7 

193£ 

1615 

1085 

M miL - 5i PbuL Minn 

2206 

afifl 

623 

1943 

689 

23K3 

ifir 

2661 

955 

H«bie. Ala. 

,Lliw 

KM 

324 

1655 

917 

2.149 ! 

1970 

34' tj 

' ®B 

Xashvilie, Ttnp. 

a:w 

W7 

670 

174? 

560 

2287 

1815 

SfiOii 

itm 

NVfrOl leans, i.a. 

2724 

322 

h;jh 

alii 

im 

mn 

2727 

£020 

225 

New York, N. V 

1679 

im 

506 

\m 

463 

.tsaii 

1309 

[956 

1309 

rikUihonw Lily, riWu. 

1476 

tm 

ii.i 

945 

*44 

[702 

1630 

1657 

1125“ 

Omaha., Net. 

2556 

h Bi 

071 

2325 

171.1 

2602 

2 m 

2752 

134 

. PfaUriphin. r“a 

T:*6 

£240 

1403 

649 

wm 

m 

358 

1438 ' 

22* ■ 

j'lweiux. An 1 . 

2SiHi 

m 

507 

1#37 ! 

1465 

2&94 

2975 

2464 

a:i£ 

Rtfi4wjirjt(L F'y 

T7i?:i 

issf 

H32 

3fh 

K2fr 

mi 

1053 

3433 

ltLli 

Ptiebki, Cob. 

2m 

153 

bTi 

2130 j 

1387 

2071 

2492 


366 

Rahft|[h. N f 


:!6W 1 

t HHI t 

SOI 

1706 

236 

552 

708 

ateft 

RcnOj ftp. 

2650 


S2S 

2119 

1519 

2076 

2571 

2703“ 

102 

toEhnwod Vs, 

17116 

ibl3 

915 

latti 


I7£l 

1305 

2)7<i 

1575 

SmAnlunio, Tex. ' 

552 

£57 L 

1704 

774 

1305 j 

407 


i’asf ' 

2591 

San lhi* K u. L jlif. 

IKHii 



[349 

915 

znie 

1794 : 

2090 


Si t 1 k <! I' 1 Ms, 

S3) 

2119" 

KM9 


1318 

757 

774 

$g& 

2067 

Sail Lai® City r LIlsJi 

226 

2H76 

aii* 

757 

l;kj 


407 

012 

2624 

Sun Ffilftnstn, Calcf. 

7O0 

2763 

2OT 

SEX 

2376 

8E2 

1251 


2^® 

Seattle, Wash, 

2756 

aii 

995 

2®S 

1375 

3©} 

2*13 

3U57 

92KV 

Tirana, Fl.i 

1670 

‘1307 

i>m 

317 3 

S34 

17,SO 

i ri 

2007 

1207 

Talsd. Okla. 

assn 

1D2 

Hdg 


1576 

£024 

25Bi 

Z&9 


WasEMi^tun, D.C 


































































































































































CLOSING ON PUZZLES AND GAMES 

Flipit — Puzzles 


By now e very one's realized that when you flip your cralcu 
la tor over — some of the numbers hmk hike letters. Some 
numbers dn a belter job at Lhis than others - but with a 
little imagination you can see that the following numbers 
correspond to the letters shown when the calculator is 
"dipped" 

ft = o 5 = S 

! - I 6 = t * 

2 = Z * 7=1 

3 = E 8 = B * 

4 - h 9 = ( j * 

* (These “letters 11 are often tougher to^see"— 
until you get used to them,) 





Flipit Crossword 



9-lfi 
















Across 

1) CD 2669 : +1 .954 CD [EJ 

UfMHi =, 

4} 2 1*1 7 r=j 

5) CD 30 ES 500 Glj 469 
CD :’>n 5 = . 

6) 315 1*1 14X> GE 73 [=} 

8) 4 UU 4 j: 100 C=] OB 
5» 60 1X1 1000 SZ] 2292 l=J 
12; 34225 Jjj 4 [=j 

13> 17LSJ 2 1 = 1 
t4> U; 300 S3 79 CD D*J 
1000 CD 919 r=] 


Dwn 

JJ 30 r*l 100 CD 718 
= ; 

2; 175 nn 100 ran a 
CD 9 1=] 

3 ) 1753,5 (2 2 [ = i 

4; 1 Q .2266 =! 

7) CD .4 I * I .0061 
m Sj 3 L=J 
m 185 lit! Cffi 4 
L# 2] 

«oo 3 ui 5 i=j 
15) 3 13.3 cs 


Anmers 




9-17 










APPENDIX 1 

Alphabetical 
Conversion Tables 

Unless dessgnaled otherwise, the English measures of capacity 
are those used in the United 'States, and the units of weigh! 
and mass are avoirdupois units. 


A-l 


MULTIPLY 

BY 

TO OBTAIN 

Acres 

43560 

Square feel 

Acres 

4047 

Square meters 

Acres 

0.0016 

Square miles 

Acres 

4S40 

Square yards 

Acre feel 

43560 

Cubic feel 

Acre feet 

imw 

Cubic meter* 

Atmospheres 

76.0 

Centimeters - mercury 

Atmospheres 

‘£>m 

Inches ■ mercury 

Atmospheres 

14.70 

Puunds/inU 

Atraopsheres 

Lose 

Tons/ft * 

Barrels—ol 

42 

Gallons—oil 

Hoard feet 

144 

Cubic inches 

British Thermal Unit* 

777.6 

Foot-pounds 

British Thermal Units 

3,927 x 10- * 

Horsepower-hours 

British Thermal Units 

2.928x10 1 

Kilowatt- hours 

Btumnin 

12.96 

Foohpcmnds/& 

Btumnin 

0.0236 

Horsepower 

Btumnin 

17.57 

Watts 

Cenlares (Cetiliares) 

1 

Square meters 

Centigrams 

0,01 

Gram* 

Centimeters 

0,3937 

Inches 

Centimeters 

0.01 

Meters 

Centimeters 

in 

Millimeters 

Centimeters—mercury 

0.0132 

Attituspherey. 

Cenr imete rs—mercu ry 

0.4460 

Feel - water (4 a C) 

Cem imeters — mercu ry 

136.0 

Kitograras/frr 

Centimeters—mercury 

27.85 

Founds/fF 

Centimeters — mercury 

0.1934 

Pounds/in/ 

Centimeters/s 

0.0320 

Feet/s 

Cenfunetcrs/s 

0.036 

Kilunwtera/h 

Ceitturatens/s 

0,6 

Meiers/mm 

Centimeters/a 

0.0224 

Miles/h 

Centimeters^ 

0.HJ4KH 

Mfles/imn 


MULTIPLY 

BY 

TO OBTAIN 

Cub* centimeters 

3,531 x 10* 

Cubic feet 

Cubin’ centimeters 

,<WU3 

Cubic indies 

Cubic centifiaetMi 

1 x 10 '• 

Cubic meters 

Cubic centimeters 

1.3079 x 10"* 

Cubic yards 

Cubic centimeters 

2.642 x 10 J 

Gallons 

Cubic centimeters 

0.00 Hi 

Liters 

Cubic cenftneters 

0.0021 

Pints (liqi I 

Cubic centimeters 

0.0011 

Quarts (hqj 

Cubic feet 

1728 

Cubic inches 

Cubic feet 

0,028.3 

Cubic meters 

Cubic feet 

7,4805 

Gallons 

Cubic feet 

28.32 

Liters 

Cubic feet 

59.84 

Pints (liq. ) 

Cubic feet 

29.92 

Quarts Qk).> 

Cubic feet/min 

0.1247 

Galltins/s 

Cubir feet/min 

0.4719 

Lilers/s 

Cubic feet/s 

448.831 

GaJJuns/min 

Cubic inches 

16.39 

Cubic centimeters 

Cubic inches 

0.00Q5787 

Cubk; feet 

Cubic inches 

1.6387 x 10' * 

Cubic meters 

Cubic inches 

2.1433 x 10 5 

Cubic yards 

Cubic inches 

O.004329 

Gallons 

Cubic inches 

0.0164 

Liters 

Cubic inches 

<1.0346 

Pints QiqJ 

Cubic inches 

0.0173 

Quarts fliq.) 

Cubic meters 

1 xlff* 

Cubic centimeters 

Cubic meters 

35.31 

Cubic feet 

Cubic meters 

61023 

Cubic inches 

Cubic meters 

L308 

Cubic yards 

Cubic meters 

264.2 

GaBons 

Cubic meters 

1000 

Liters 

Cubic meters 

2113 

Pints (liq,) 

Cubic meters 

1057 

Quarts (liq.) 

Cubic yards 

27 

Cubic feel 

Cubic yards 

46.656 

Cubic inches 

Cubic yards 

<1.7645 

Cubic meters 

Cubic yards 

202.11 

Gallons 

Cubic yards 

764,5 

Liters 

Cubic yards 

1616 

Pints QtqJ 

Cubic yards 

807.9 

Quarts (liq,) 

Cubic yards/min 

0.45 

Cubic feet/s 

Cubic yards/min 

3.367 

Gallant 

Cubic yards/mm 

12.74 

Liters 





MULTIPLY 

BY 

TO OBTAIN 

Degrees tangle 1 

GO 

Minutes 

degrees (angled 

0.0174 

Radians 

Degrees (angle) 

3600 

Seconds 

Degree^ 

0,1667 

Revolutions/min 

degree/? 

0,0028 

RevtMions/s 

Drama 

27,34 

Grains 

Drams 

0,0625 

Ounces 

Drams 

1.7718 

Grams 

Fathoms 

6 

Feet 

Feet 

30.48 

Centimeters 

Feet 

12 

Inches 

Feet 

0.3048 

Meters 

Feet 

0.3333 

Yards 

Feet -water (4° Q 

0,8826 

Inches —mercury 

Feet — water 

62.4.1 

Pounds/ft : 

Feet/min 

0.5080 

Gen time ter s/s 

Feet,mut 

0.0183 

Kilometers Ai 

Feet/mui 

0,3048 

Meters,min 

Feet/min 

0.0114 

MiEes/b 

Feet/s 

3048 

Centime tera/a 

Feel/s 

1.097 

Kilometers/It 

Feet/s 

18.29 

Meters .'run 

Feet/s 

0.6818 

Miles/h 

FeeL/s 

0.0114 

Mies/min 

F< Hit-pounds 

0,0013 

Kntish Thermal Units 

Foot-pounds 

5,0505 x 10 ■ T 

Horsepower-hours 

Foot pounds 

3.766*10 7 

Kilowatt-hours 

Foot, pounds/min 

0,0167 

Foot-pounds/s 

Pout-pounds/min 

3.030 x 10 - 

Horsepower 

Foct-pounds/mitt 

2.2997 x 10 ' 

Kilowatts 

Gallons 

3785 

Cubic centimeters 

Gallons 

0.1337 

Cubic feet 

Gallons 

231 

Cubic inches 

Gallons 

0.0038 

Cubic meters 

Gallons 

3.785 

Liters 

Gallons 

8 

Prints (hq.) 

Gallons 

4 

Quarts (liq.j 

Gallons, Imperial 

1.2009 

U.S. gallons 

Gallons, L’.S, 

0.8327 

Imperial gallons 

Gallons - wilier 

8.34 

Pounds - water 

Grams 

980.7 

Dynes 

Grams 

15,43 

Grains 

Grams 

0.0353 

Ounces 






A ;i 





MULTIPLY 


BY TO OBTAIN 


Grams 

Grams 

Grams/cm 11 

Hectares 

Horsepower 

Horsepower 

Horsepower 

Horsepower 

Horsepower 

Horsepower-hours 

Inches 

Inches - mercury 

Inches—mercury 

Inches mercury 

Inches - water 

Kilograms 

Kilograms 

Kilometers 

Kilometers 

Kilometers 

Kilometers 

KiloineLcrs/h 

Kilometers/li 

Kilowatts 

Kilowatts 

Kilowatts 

Kilowatts 

Kilowatt Jtours 


0.0322 

0.0022 

0.03GI 

2.471 

42.4-1 

33000 

550 

1.014 

0.7457 

0.7457 

2.540 

0.053 

345.3 

70,73 

0.0735 

ytjfH565 

2.205 

3281 

JOOO 

<J.()214 

1094 

54.68 

0.5395 

56,82 

44253.7 

737.6 

1,341 

3410 


Ounces (troy) 

Pounds 

Pounds/in. 3 

Acres 

Btu/min 

Foot- pounds, 1 ‘min 

Foot-pounds/s 

Horsepower (metric) 

Kilowatts 

Kilowatt-hours 

Centimeters 

Atmospheres 

Kilograms/m- 

Pounds/ft* 

Inches - mercury 

Dynes 

Pounds 

Feet 

Meters 

Miles 

Yards 

Feet/min 

Knots 

BtuAnin 

Fuat-pounds/min 
Foul-pounds/s 
Horsepower 
British Thermal Units 


A A 





MULTIPLY 

BY 

TO OBTAIN 

Kilo wallhi/urs 

2,6:>5 x 10* 

Foot-p&mdfi 

Kilowatt-hours 

1.3+1 

Horsepower4nurs 

Liters 

0.0353 

Cubic feet 

Liters 

61.02 

Cubic indies 

Liters 

0,0010 

Cubic meters 

Liters 

0,3642 

Gallons 

Liters 

2.113 

Pints fliq.J 

Liters 

1.057 

Quarts iliq,) 

Meters 

3,331 

Feet 

Meters 

39.37 

Inches 

Meters 

0.001 

Kilometers 

Meters 

1.094 

Yards 

Meters/m in 

3.381 

Feeltain 

Meters/min 

0.06 

Kflometera/b 

Meters/tain 

0.0373 

Miles/h 

Metefs/s 

196.8 

Feetitain 

Meters/a 

3.281 

Feetfe 

Meters/a 

3.6 

Kilometers/h 

Meters/s 

0.03728 

Mile stain 

Microns 

1 x 10" 

Meters 

Miles 

5280 

Feet 

Miles 

1,609 

Kilometers 

Miles 

1760 

Yards 

Miles/h 

44.70 

Centimet;ers/s 

Mies/h 

68 

Feettain 

Miks/h 

1.467 

Feel/s 


— fl 

1 ' 



As 









MULTIPLY 

BY 

TO OBTAIN 

Mites/ti 

1,609 

Kflomefers/h 

MBes/h 

fJ.MffiKP 

Kflr*tS 

Miles/h 

26.82 

MctersAnin 

Mite stain 

2682 

Cumimetens/s 

Mites/mir 

88 

Ftet/s 

Miles/min 

1,609 

Rib mwiitk tain 

Milestain 

61) 

MBes/h 

Milligrams 

o.txu 

Grains 

Milliliters 

0,001 

Liters 

Millimeters 

0.1 

Centimeters 

Millimeters 

0,0.194 

lurches 

Ounces 

16 

Dm nts 

Ounces 

427,5 

Girins 

Ounces 

ft. 0625 

Pounds 

Ounces 

0.9115 

Ounce? (troy) 

Ounces 

2,8349 k Ui ■ r - 

Tons (metric) 

Ounces (tuny) 

1.0971 

Ounces (avoir.) 

Ounces (third i 

1-805 

Cubic inches 

Ounces f fluid) 

0.0296 

Liters 

Pounds 

16 

Ounces 


Pounds 
Pounds 
Pounds 
Pounds 
Pounds/in, •' 

Point ds/ft. 
1‘rHiiids/in, 

Pounds / fi. - 
Pounds/in ' 
Pounds/in. - 
Quadrants (nny!e) 
Quarts (liq.) 
Quintal, tuetoc 
Radians 
Radians 
Radians 
Radians/s 
Revniutwns/s 
Rtv< tint ion s/s 
Revcdiitions/s 
Seconds (angle t 
Square centimeters 
Square centimeters 


258 

7tK» 

0.0005 

12153 

1728 

1488 

178.6 

4.882 

iusfi 

1.571 

57,75 

220.46 

57.3(1 

3436 

0.637 

9.549 

gan 

6.26,3 

60 

■1.8461 x 10 * 
0.0011 
0.1550 


Drams 

Grains 

Tons (short) 

Pounds {troy) 

Pounds/ft ' 1 

Kilogram s/m 

Grama,tan 

Kflograms/m-' 

Atmospheres 

Inches - mercury 

Radians 

Cubic inches 

Pounds 

Decrees 

Minutes 

Quadrants 

FCevoluiions/min 

1 legrees/s 

Radians/s 

Kevcduttons/mui 

Radians 

Square feet 

Square inches 





MULTIPLY 

BY 

Square centimeters 

o.nooi 

Square cenlimelers 

100 

Square feel 

2.2957 x 

Square feel 

929.0 

Square feel 

144 

Square feel 

0.0929 

Square feel 

3.587W k 

Square feet 

(UU1 

Square inches 

6.452 

Square inches 

0.0069 

Square kilometers 

247.1 

Square kilometers 

1.0764 x 

Square kilometers 

1 x 10" 

Square kilometers 

0.3361 

Square kilometers 

1 1960* 

Square meiers 

10.76 

Square meters 

1.1960 

Square miles 

640 

Square miles 

2.590 

Square miles 

3.0976 x 

Square millimeters 

0.O1 

Square millimeters 

0.0016 

Square yards 

9 

Square yards 

0.6361 

Square yards 

3.2263 x 

Tons (metric) 

1000 

Tuns (metric) 

2205 

Tons (short) 

2000 

Tons (short) 

0.69286 

Tons (short) 

0.9072 

Watts 

0.0586 

Watts 

0.7377 

Watts 

0.0013 

Watts 

0.001 

Watt-hours 

3.4144 

Watt-hours 

2655 

Watt-hours 

0. mil 34 

Watt-hours 

0,001 

Yards 

91.44 

Yards 

3 

Yards 

36 

Yards 

0.9144 


1-7 


A-7 


TO OBTAIN 

Square meters 
Square millimeters 
Acres 

Square centimeters 
Square inches 
Square meters 
Square miles 
Square yards 
Square centimeters 
Square feet 
Acres 
Square feel 
Square meters 
Square mi3es 
Square yards 
Square feet 
Square yards 
Acres 

Square kilometers 
Square yards 
Square centimeters 
Square inches 
Square feel 
Square meters 
Square miles 
Kilugrams 
Pounds 
Pounds 
Tons (long) 

Terns (metric) 

Utu<meanj/mm 

Foot'ptiunds/s 

Horsepower 

Kilowatts 

British Thermal Units 

Footpounds 

Horsepower-hours 

Kiln watt -hours 

Centimeters 

Feet 

Inches 

Meters 


APPENDIX 2 

Reference Tables 


Table ! 

1 mis tii Citnmw Hat rr Figures 



Circle 

drcumferenoe = 2nr 


area = m 2 



Square 

a 

area = a- 

a 


Rectangle 
w area = |w 


A4 


I 









Tabk2 

.■Imfi an A l Oinmts ofCmtimtui Shapf* 
































TaNr 3 
MaihemaHtut 


T riftoourjiemc Relations 



sin I) • 

r 

cos i i = x 
r 

tan 1 I - - 
X 


sin -«i 4 cos- 0=1 


« JM costl + isinO 


Law 111 Cusirtes 

a- t h' cos H = c~ r 



Laws of Exponents 

a' x a' = a* * * \ = a ' 

3 

fab)' =3 ■ b v a ' = a' 

a 

(a*)' = a*' a" = 1 


laws of Logarithm? 

L n f y' i - xLn y 
Litfabf - Ln a + Ln b 
Luj^j - Ln a - Lit b 


Here- arc ;h lew fundamental identities ihai are frequently used 
in Iri^Tiometry A and B represent any armies. 

Rtrijurocai rclatuttts sin A = —cos A = — 1 — tan A = ^ 

esc A sec A cot A 













product relations 

sin A = tan A cos A. cos A = cot A sin A, ran A - sm A sec A. 
cot A = cos A esc A, sec A = esc A tun A, esc A = see A cot A 


Pytbwnvdtl rein turns 

sin- A + cos? A = 1. 1 + lan-A - sec 4 A. I + cot 1 A = esc- A 


Anf>!t-sum and itn^t-S^emn > n-iutma 
sin t A ± Bi = sin A cos H ± ecus A sin B 
cost A ± Kj = cos A cos 1$ -• sin A sin B 
tan A t tan B 


tan (A r Bj 


1 - tan A tan B’ 


cot (A ± B) - 


cut B cot A ■+ ] 


cot B ± col A 


sin (A -*- B) sin (A Bi = sin-A - strrB = 
cost A + B> C03(A ■ Bl = ens-A - sin , B 


ras-B cos : A 
■ cos-B - sm-A 


Danklf-angtr nations 


sin 2 A - 2 SitiA cos A = 


2 tanA 


cos 2A = cos'A 


I ^ lan-A 
sin-A ; 2 cos J A 


1 = 1-2 sitrA = 


1 lan'-’A 


1 + Inn-A 


tan 2A 


2 tan A 


1 - tan"A' 


cot 2 A = 


ent-A - 1 


2 col A 


Funt tion-prodiu t u lull Mis 
sin A sits B ,5 cost A - B' - cost A + lit 

cos A cos B = ,5 coat A - B) + .5 cost A - Bt 

sin A cos B = .5sin (A + Bi + ,5 sin (A -B> 

cos A sin B = .5 sin (A + B i .5 sin (A - B> 


Finn francs um and fuIndian-diff«n , n< r rrlutmn * 
sin A ± sin B - 2 sm 5(A - Bt cos .5 (A “ B i 
cos A + cosB ~2 cos .5(A - Fit res ,5 !A - Bi 
cos A res B - -2 sm .5(A + B) sin .ofA Bi 
sm (A z B \ 


tan A ± tan B - 


cos A cos B 


tan- A 


I res2A 


l +cos ZA' 


cot-A = 


1 + cos 2A 


l - cos 2A 


; 

* 


■ 






Power relations 

sin-A - .5(1 cos 2Al, sin 'A = ,25 <3 sin A sinBA), 

stn l A - . 125 [3 - 4 cos 2A + cos 4A >, cos"A = .At 1 + cos 2A), 

cos 'A = ,25 (3 cos A + cos 3A>. cos 'A = . 125(3 + 4res2A * cr »s 4 A y 


All 












APPENDIX 3 

Hyperbolic 

Functions 

Solving prrthlems involving hj'jj-ertKjiic functions uses the 
exponential f '**] [iw ) capability of your calculator, 

Hyperbnljr Sine (smhj x = I/Z(e' - e" ( > - - 

Ze' 

Hyperbolic Cosine (cosh) x = l/21e’ + e ') - — 

2b 1 

Hyperbolic Tangent (tmh) x - e - ^ 

e' i- e _1 e** + l 

Example: tanh 2,99 - .994955U 

Press 

2,99 r*] 

2 t=] 

**! |W Gq 
1 ! ■=! Lti 

i n m tzi 
i m ra 

Inverse Hyperbolic Functions 

srnh ’k = LnU + V5*TT) 

Cush's = Lrfx + \ V~-f) 

tanh ’x = 1/2 Ln (] ~ *) 

Example; smh 1 86.213 = 5.1500018 

Press 

86.213 □□ ra 
C£l Li! 

1 [H 

\m 

C=3 

fcrl 


Display/Comments 
86.213 

7432.6814 

7433.6814 
86.218799 
172.4318 
5.1500018 


Display/Comments 

3.99 

5.98 

395.44037 

394.44037 
395.-14037 
.99495511 
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APPENDIX 4 

Physical Constants 


Lonstmt 

Symbol 

Vfitur 


Speed of Light 

c 

2.9979250 

UPm sec 1 

Electron Charge 

e 

1.6021917 

10 "'C 

A vogadro Number 

N 

6.022169 

10 w k mole' 1 

Electron Rest 

Mass 

nv 

9,109558 

10 3t kg 


nt,. 

5.485930 

10 ‘hitiu 

Proton Rest Mass 

M p 

1.672614 

10 ir kg 


M» 

1.00727661 

jBtltl 

Neutron Rest Mass 

M„ 

1.67492(1 

io -ie? kg 


M„ 

1.00866620 

amu 

Atomic Maas Unit 

anm 

LG60S31 

10 - T kB 

Electron Charge 
iu Mass ratro 

e/in,. 

1.7588028 

10*'C kg 1 

PI cl nek Constant 

h 

6.626196 

]i( - u J*seir 

Rydberg Cumilarii 


1.09737312 

UPnr 1 

Gas Constant 

K, 

8.31434 

UFj-k nmole' *K * 

Boltzmann Constant 

k 

1.380622 

10 - JK * 

Gravitational 

Constant 

c 

6.6732 

HJ- "N-nfkg- 1 

Bohr Magneton 

#*« 

9.274096 

10 _ -*JT _t 

Electron Magnetic 
Moment 


9.284851 

10 *'JT 1 

Proton Magnetic 
Moment 


1.4106203 

10-«JT-' 

Compton Wavelength 
L>f the Electron 

K 

2.4263096 

I0' |:, tn 

Compton Wavelength 
of the Proton 

K.p 

1.3214409 

10 , a hi 

C ompton Wavelength 
of the Neutron 

A,* 

1.3196217 

10' tr *m 

Faraday Constant 

F 

9.648679 

10 y C k mole' 1 


A 13 








APPENDIX 5 

Periodic Table 
of the Elements 


KKYTGCIUJf 

Aiifmp SwriTtjn--■ 

Sra ibuS —r 

AlumirVfeiKM —■ Ihi&Y 


l! * 
—- 

2 

1 

C -t 

S 

£ _; 

a 

=■- 

* 

s 

1 ?| 

: 1 D! 

Pn 

Q 

a; 

j 

&.i 

o 

4i 

mK 3 


a<; 

Iras 

SsSj 

&0 




Iff 

1 

^U. _ T 


| 

l&m* 

£3«1 





1 

3oo e 

Iasi 

?£S 


s 

Ej£ 

g, 

sjs 

Jt 


b w 

Sjs5? 

■C 

w?5 

5 £ ri 


g£| 

2zl 

J 

JU.J 

rfCJTE 

': 'SU ?! 

So r* 

= 3?£ r ^ 



sSi! 

A 

r ^ ^ 

ini3P I. ^ 

_ r-t 

SstJJs 

' 

3 ez 

1—HI 

«Jp A 

Sw*- 

8 e- i 

SlErt- 

£ 

a: 

(5 

'i 

5 

* 


JC 

1- 

r 

i 

.Ml 

S3* 

7 = 

1“- 

| 

£:e3 

s5i3? i 

sidl 


r 

*55 S| 

&ri 

! 

sail 

!>"] i5 


5 

£££ 


9 

S£a 

—"ft 

feSil 

$■ 

I- O * 
MU > 

f 

55^1 

g 



| E 

1 “ 

«5h 

V! t 

l£&*-?<3£ 

Sol 


«=! 

sIM 

si! 

i 

SSi 



tcyjl 

3£lf 

*’ 

’OE 


S' 


hEs 

<£SMh T 

51 

rfZ 3 

^>1^1 

Ct=I 

Lfi 

8k = £—• 1 

ShI 

e - 11 
’■rtSs 

= 

11- J_ — 

■3 | 

i; 

33£i 

g 

S£s 

£ 1 

.5<X3|&>.3 

ir. 

bSt 

l5l 

a: 1 

awsafa 

A 

4i5 

aal 


3<Sv 

8<3£ 

Ml 

1— 

j 

*' 1 

11 


%• 

Ssia«* : 


Sail 
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A 

Accuracy, 1 ti 
AvcderafiurL, LitfttUnt. 8 4 
\lEubrn. i.4 I 

Algebraic operating system. 1 S 
Anfstex 1-26 
acute. 6-1 

tnlcxibtnr itmhIp, 1 27 
Citfiversion, 6 ti 
obtuse, 8 ] 

Antikigarithm. 1 :m 
Arccosine, 1 29 
Arcsine. 1 29 
Arctimgenl. 1 29 
Areas, Ciikutatkin of, MS 

Atomic ii^uniL 0-11 
Aiomjt weight, 8 IS 
Average, 7 33 
Avngadrn, Arnadeo, 8 Im 
Avngarin/s number S 

& 

Bala nee 
checkbook. 3 2 

credit. 3-8 

Bah lu'mtf checkbook* 3 -2 
Bastes, 1 7 
Batteries,, 1-2 
Biorhythm. $ 5 

C 

Caloric, 3 -ti 
Centripetal force, B 9 
C bin-king, equation*. 4 " 

Circles, 1-23 
Circumference, 1 -2.5 
□earing, men inn, 1 I W 

Clearing the calculator. 1-3 
OndTlcienl, 4-:l 
CeivnlTiiiatRnrtK. 7-8 
iinnimi^iuo^. 3- \ 

Crtfnponenrs, to rut, 8-6 
CcjfiSI+inU 4 Ci 
Constant key, 1 22 


Converskin 
facton, 2-6 
facts, 2 7 
Conversions. 2-1 
alpha belfca] table. 2-2 
making a factor. 2 S 
use l pj tables, 2 3 
volume, 2-9 
CtKirrfmates 
cylindrical. 6-18 
IttaLar, 6 11 
rectanguLar. 6-34 
spheru.il 6 -IB 
Cosine, definition, 1-28 
Cost per Ltriii. 2-11 
Credit buying, 3-S 
Crn-ii-word puaile H 6 M 

Q 

DeuirimJ, movement, 1 14 
Degree*, 1 2S; 6 2 
Density. 8 19 
Depreciation, 5 12 
Devaluation* 5 -I 
Diet, balanced. 3 7 
I >kft planning, 3-ti 
Discounts. 1-24 
sene^, 3A6 

I >isilltegrtltiDn constant, 8 32 
I Mspby. i 4 
memory, 1 17 
Distance 

tie tween p<hiUh. 4 -1S 
formula. 4- 39 



Einstein, Albert. 8-1! 
Electricity. oosf r 3-214 
Eh-Li mu vuli, 8-11 
Energy, mn^s relationship, Bit 
Equations 
adding. 4 ] ■ i 
pmcedure, 4 h 
simple 4 "■ 
with fraction*, 4-9 


1-1 




Emu 

reasons lor, 1-33 
aquure 1-19 
Exchange, memory. 1-17 
Exploring, 1 1 
Exponent, 1-12 
KkpcjEiL-Eiiiifcl functions. 1 J! 
Kx'|m , ^i..nsi. simplifying, 4 2 

P 

Factoid, formula, 7 12 

PMmm&t 4*21 

length, 3 14 

Fertiliser, quantity, 3 12 
Flashing dt&pbi 12ii 
Ft* *atum decimal. 1-r$ 

Focal Length. 6 H? 

Force* B m 

Ktinnuta* chemical* 8-2*> 

Free fail & 1 

Functions, Lrigunomeln' 0-3 

G 

Gw taws, a 17 
r.n^nnlL r ii^L-. 3 17 
Geometry. development of. i 
Grads. 1-26: 6-1 
Graphui^. iri^ ft-12; 6-24 
Gravtiaikm 
constant, a 11 
Innrudfl, 8-14 
Gravity, ski ekratton* 8-3 
Greeks. 1-33 

H 

Hrif-life, 8 12 
Hearr better m: ft-K 
9-5 

Hypotenuse. 1-3^ 

I 

Itidatinn, 9-3 
Interest. 5 L4 
tiHHillih. 3-S 
rate, 3-31 

fiavintfs aecuunL E-8 
treasury hilts, 5-in 


Inverse functions 1 3.2 
Inverse, trsg functions 6 5 

K 

Kelvin temperature. 8 17 
Kilowatt hkur cmt r 3 _HJ 
Kilowatt Wr*. 8-11 

L 

Law of cosines, 6-20 
Law of sines, 622 

Lenses, 8 

Light E mit t ing Diode, 1-4 
Luttit, speed ot, 1 14 
Light year 8 2 
Limits, irig. 6-24 
Linear equal mw, 4 12 
Loan, pin off, 5-t> 

Logarithm* 1-30 

M 

Mantis. 1 -12 
Mattomaiics, story of. s 
Median. 7-13 
Memory 1-S6 
Metric prelixes, 2-H 
Mde, 6 18 
Momentum, 8 E j 
Money, ccmvecwjns, 5 i 
Mortgage, calculations. 3- 1W 
Multj|ita.-ation, imptird. 1-11 
Mv Dear Aunt Sally. 1-P 

N 

Napier, John, u 
Natural logarithms. 1-31 
Numbers, Large or small, 1 12 

O 

Ohms. B 16 
(In-dear, 1 3 

P 

E'ami quantity, 3-12 
Paper, thickness 4 lit 
Payments 
l<MII r 3-114 
monthly* 3-w 


I Win In i In nit, 1 10 

| k ii« nil 1 1 11 

I'MIJI, 1 I ] 

Vm, -m >1 nun, 3 I 
I Vim linn 1-7; IK 

rvnrui 1 24 
I'l l mhIii ninth'll i. 
I'fllllUl.ltKffHl, 7 4 
ftruiiiFa, 7 7 
Vi villus. 1 211 
i IiH'jH'.. rha-Tt, 9 2 
rnlyiHnntiiL mrftsiti 4-25 
hiiniip re.il 5-2 

I'oker. |iu--: i!jlu hands, 7-0 
Power, 85 
Pfiwer*, !-2o 
hitbabilily 
deftnilhirt, 7 2 
Oiu-, 7 4 

independent. 7-10 
hntrin. 3 . 

3 p vihi^ui j t^n theorem, 4 1H; 

4 17: 4 3-1 

O 

(jUiUll rll ll. $ 7 

t)wiri , niln; fonmda 

ili'iu-itmii 4 22 

Uh 1 ill. 4 24 

gy.iiiliMl ivr.iiLLlv 'iLv 8-21 

n 

1 Mi 6-1 

Hi 'i .ill, M|rUUH\. 1 iHi 
U i 1 1 .ii* i/i -4ilf buttery ktL, 1-2 
kn i|wv. * onvtTakwiSt 3-15 
ki-i'IHm «J h 1 15 
■ nuiihyh. 1 IB 
ki 'M i|« ill utatiuna 1 22 
ki ' !.«•' * ■■ h ■ N k hI. -S 16 
k.M.i 1 mi 

i * 11 'i li^'ii-. 1 M 


S 

'^ 1 ^ 0 ’. delrnninatfoiv 3 4 
Saturday nights* 9 2 
Scientific notalhin, 1 12: 415: 8 2 
Shutoff. I s 
Sine, tie finis htpil, 1 2fl 
Slide fuSes, n 
Squam. 1-18 
Square I- Id 
definition. 1 10 
Standard drvwtiwi- 7-14 
Stroke of display t 1 4 
Sum, ittemury. 1 E7 
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